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f Document Name ] Description 

[Title of the Invention ] Ben z imidazole Derivatives 
[Claims ] 

[Claim 1] A benz imida zol e derivative of the following 
formula (I), or its salt: 




(I ) 



X 



wherein R x represents a lower alkyl group or a lower alkyloxy- 
lower alkyl group; R 2 represents a hydrogen atom, a halogen atom, 
an alkyl group having 1 to 8 carbon atoms, an aryl group, an 
aryl-lower alkyl group, an aryloxy-lower alkyl group, an 
alkyloxy group having 1 to 8 carbon atoms, a lower alkyloxy- 
lower alkyloxy group, a lower cycloalkyl-lower alkyloxy group, 
an aryl-lower alkyloxy group, an alkynyl group having 3 to 8 
carbon atoms, a halo-lower alkyl group, a lower alkylthio group, 
a lower alkanoylamino group, an N-subs tituted lower alkylamino 
group , a thienyl group , a f uryl group , or a morpholino group ; R : , 
represents a lower alkyl group, a lower alkenyl group, an aryl 
group, a lower alkylaryl group, an aryl-lower alkenyl group, a 
halothienyl group, a lower alkylamino group, or an aryl-lower 
a 1 kylami n o g r o up ; 

A represents a benzene ring, a naphthalene ring, or a 
pyridine ring ; and 

X represents a halogen atom. 

[Claim 2] The ben z imida zol e derivative or its salt of 
claim 1 , wherein A is a benzene ring. 



alkyloxy-lower alkyloxy group, a lower cycloalky 1-1 ower alkyloxy 
group, an aryl-lower alkyloxy group, a halo-lower alkyl group, a 
lower alkylthio group, an NT-substituted lower alkylamino group, 
a lower aikanoy lamino group, a lower alkenyl group, a lower 
alkylaryl group, an aryl-lower alkenyl group, a lower alkylamino 
group, and an aryl-lower alkylamino group has 1 to 6 carbon 
atoms; a lower cycloalkyl moiety of a lower cycloalkyl-lower 
alkyloxy group has 3 to 7 carbon atoms; and an aryl moiety of an 
aryl group, an aryl-lower alkyl group, an a ry 1 oxy- 1 ower alkyl 
group, an aryl-lower alkyloxy group, and an aryl-lower 
alkylamino group is a phenyl group. 

[Claim 4] The benzimidazole derivative or its salt of 
claim 3, wherein Ri is a methvl oronn nr ^ moi-bwi nvwmaf^Tri ^^^.^ . 
R 2 is a hydrogen atom, an alkyl group having 2 to 7 carbon atoms, 
a phenyl group, a phenylethyl group, a phenyloxymethyl group; an 
alkyloxy group having 1 to 8 carbon atoms, a (2- 
methyloxyethyl) oxy group, a cyclopentylmethyloxy group, a 
benzyloxy group, an alkynyl group having 5 to 7 carbon atoms, a 
trifluoromethyl group, a methylthio group, a butyryiamino group, 
an N-methylpentylamino group, a thienyl group, a furyl group, or 
a morpholino group; and R 3 is a buryl group, a pentyl group, a 
pentenyl group, a phenyl group, a methylphenyl group, a 
phenylethenyl group, a chlorothienyl group, an amino group 
substituted with an alkyl group having 2 to 6 carbon atoms, or a 
benzylamino group . 

[Claim 5] The benzimidazole derivative or its salt of 
claim 1, wherein the benzimidazole derivative or its salt :s 
selected from the group consisting of 1- ( 2 , 4 -di ch 1 orobenzy 1 ) -2- 
methyl-6- ( ( 3 -me thy 1 ben z ene ) s u 1 f cry 1 o a rb amoy 1 ) benzimidazole , 1- 
( ( l-bromonaphthalen-2-yl) methyl ) -2 -me thy 1 - 6 - ( (4- 

methylbenzene) sulf onylcarbamoyl) benzimidazole , 6- (1- 

butanesul f ony 1 carbamoyl ) -1- ( 4 - bromo-2-- ch 1 orobenzy 1 ) -2- 

methy 1 b^n z imi da z o 1 ^ , 1 - ( 4 -b r^m^ - 2 - ch 1 ^ t^r, - \ - . f ( f0 



methyl -6- ( ( 4-methy Ibenzene) sul f onyl ca rbamoy 1 ) ben z imi da z o 1 e , 1 
(2-chloro-4- ( pheny 1 oxyme thy 1 ) benzyl ) - 2 -me thy .1- 6 - ( (E) - ( 1-pent-l- 

ene) sul f ony 1 carba:i;oy 1 ) benzim idazol e , 1- (2-chloro-4 

(phenyloxyrnethyl) benzyl ) -2-methy 1- 6- ( ( E ) - (2- 

phenylethene) su 1 f o r.yl ca rbamcyl ) ben z imida z 1 e , 6™ (1 

butanesul f ony 1 ca rbamoy 1 ) -1- (2-chloro-4- (phenyloxyrnethyl) benzyl) - 
2-methylbenzimidazole, 1- ( 2 -ch lore- 4- (phenyloxyrnethyl) benzyl) -2 
methyl-6- { (3-methy Ibenzene) sul f ony '..carbamoyl ) benzimidazole , 1 
(2-chloro-4- (n-octyloxy) benzyl) -2 -methyl -6- (1- 
pentanesu If onyl carbamoyl ) benzimidazole , 
octyloxy) benzyl ) -2 -methyl- 6- ( ( 4- 

methylbenzene) sul f onyl carbamoyl ) benzimidazole , 
hexyloxy) benzyl) -2 -methyl- 6- (1- 
pentanesul f onyl carbamoyl ) benzimidazole, 
pentyloxy) benzyl ) -2-methyl-6- (1- 
pentanesul f onyl carbamoyl ) ben z imidazole , 
pentyloxy) benzyl ) -2 -methyl- 6- ( (4- 
methylbenzene) sul f onyl carbamoyl ) benzimidazole , 
2-ch lorobenzyl ) -2-methyl-6- ( (4- 

methylbenzene) sul f onyl carbamoyl ) benzimidazole, 

propyl oxy) benzyl) -2 -methyl -6- (1- 
pentanesu 1 f ony lea rbamoy 1 ) benzimidazole , 
propyl oxy) benzyl) -2 -methyl -6-- ( (4- 
methylbenzene) sul f ony lcarbamoyl ) benzimidazole , 

(methyloxy) benzyl) -2-methyl-6- ( 1- 
pentanesul f ony 1 ca rbamoy 1 ) benz imidazole , 

(mo thy i oxy) benzyl ) ■ 2 -me t hy 1 - - ( (4 - 
methylbonzene) su] f ony ] ca rbam< .y 1 ) ben z imi da zo : e , 

( (2-methyl oxyethyl ) oxy) bonzy" ) -2-me thy ! - *5- (1- 
pentanesul f ony lcarbamoyl ) benzimidazole , 
methyloxyethyl ) oxy) benzyl ) -2 - -methyl- 6- ( (4- 
me thy I benzene ) sul f ony 1 ca rbamoy 1 ) benz imida zo : o, 

(cycl openly 1 methyl oxy) b^nzv- ) -2-mothvl - <S H- 



1- (2-chloro-4- (n 
1- (2-chloro-4- (n 
1- (2-chloro-4- (n 
1- (2-chloro-4- (n 
1- ( 4-n-butyloxy 
1- (2-chloro-4- (n- 
1- (2-chloro-4- (n- 
1- (2-chloro-4- 
1- (2-chloro-4- 
1 - ( 2 - ch 1 o r o- 4 - 
1- (2-chioro-4- ( (2- 
1-- (2-chl ore -4- 
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(cyclopontylmethyloxy) benzyl) -2-methyl-6- ( (E) -1-per.t-l- 
enesul f onyl carbamoyl ) benzimidazole , ,5 
(b^nzenesul f ony lea rbamoyl ) - 1- ( 4 -benzyloxy-2-chlorobenzyl ) -2- 
methylbenzimidazoie, 1- ( 4-ben^yloxy-2-chlorobenzyl ) -2-methyl-S 
( (3--methylbenzene) sulf onyl carbamoyl ) benzimidazole , 1- ( .} 

benzyloxy-2-chlorobenzyl) -2-methyl-6- ( (E) - (2- 

phenylethone) su Lf ony lcarbamoy 1 ) benzimidazole , 1 - ( 4-benzyloxy-2 
chlorobenzyl) - 2-methyl-6- ( (5-chloro-2- 

thiophene) sul f ony 1 carbamoyl ) benzimidazole, 1- (4-benzyloxy-2 

chlorobenzyl) -6- ( 1 -butanesul f onyl carbamoyl ) -2- 

methylbenzimidazole, 1- (4-benzyloxy-2-chlorobenzyl) -2-methyl-6 
( (E) -1-pent-l-enesulfonylcarbamoyl) benzimidazole, 6- (1 

butanesulfonylcarbamoyl) -1- (2-chloro-4- (2-thienvl) ben^l \ -7- 
methylbenzimidazole, 1- (2-chloro-4- ( 2 -thienyl ) benzyl ) -2-me thy 1- 
6- ( (E) -1-pent-l-enesulfonylcarbamoyl) benzimidazole, 6- 
(benzenesulfony.1 carbamoyl) -1- (2-chloro-4- (2-f uryl ) benzyl ) -2- 
methylbenzimidazole, 1- (2-chloro-4- ( 2-f uryl ) benzyl ) -2-methyl-6- 
( (3-methyibenzene) sulfonylcarbamoyl) benzimidazole , 1- (2-chloro- 
4- (2 -fury 1 ) benzyl) -2 -methyl -6- ( (E) - (2 — 

phenylethene) sulfonylcarbamoyl) benzimidazole , 1- (2-chloro-4- (2- 
furyl) benzyl) -6- ( (5-chloro-2-thiophene) sulfonylcarbamoyl) -2- 
methylbenzimidazole, 6- (1-butanesulf onylcarbamoyl) -1- (2-chloro- 
4- (2-furyl)benzyl) -2-methylbenzimidazole, 1- (2-chloro-4- (2- 

furyl)benzyl) -2-methyl-6- ( (E) -1-pent-l- 
25 enesulf onylcarbamoyl) benzimidazole, 1- ( 2-chloro-4-phenylbenzyl ) - 
2- (methyioxymethyl) -6- (1-pentanesulf onylcarbamoyl) benzimidazole, 
1- C':-chlor..>-4-phenylbenzyl) -6- ( (4- 
methylbenz-me) sul fonyl carbamoyl ) -2- 

(me:.hyl oxymethyl) benzimidazole, 1- (2-chloro-4- (1-pontyn-l - 

30 yl) benzyl) -2--methyl-6- (1-pentanesulf onylcarbamoyl) benzimidazole, 
1- (2-chloro-4- ( 1-pentyn-l-yl ) benzyl ) -2-methyl-6- ( (4- 
methylbenzono) sul f onyl carbamoyl ) benzimidazole, 1- (2-chl oro-4- (1- 
hexyn-l-yl ) benzyl ) -2-methyl -6- ( 1 - 



20 



heptyn-l-yl) benzyl) - 2 -me thy 1 - 6 - (1- 

per.tanosi; If onyl carbamoyl ) ben z imida zo I e , 1- (2-chloro-4- ( 1-heptyn 
1 ~yl ) benzyl ) -.'."-methyl -6- ( (4- 

methylber. zone) sul fonyl carbamoyl ) ben z imida zo 1 e , 
ethylbenzyl) - 2 -methy 1 - 6 - (1- 
pentanesu ) f ony 1 ca rbamoy 1 ) ben zxmida zol e , 
ethylbenzyl ) -:~:-:nethyl-b- (( di- 
methyl ben z en e) sul f onyl carbamoyl ) ben z imida zol e , 
chlorobenzyl) -2 -methyl- 6- (1- 
pentanesul f ony 1 carbamoyl ) benzimidazole , 
chlorobenzyl) -2-methyl-6- ( (4- 

methylbenzene) sul f ony 1 carbamoyl ) benzimidazole , 
pentyl) benzyl) -2 -methyl -6- (1- 
pentanesu 1 f ony 1 carbamoyl ) benzimidazole , 
pentyl) benzyl) -2 -methyl- 6- ( (4- 

methylbenzene) sul f ony 1 carbamoyl ) benzimidazole , 
butanesul f onyl carbamoyl ) -1- (2-chloro-4- ( 1 -hexyl ) benzyl ) -2~ 
methylbenz imidazole, 1- (2-chloro-4- ( 1 -hexyl ) benzy 1 ) -2-methyl-6 
( 1 -pent an esu. 1 f onyl carbamoyl ) benzimidazole , 
hexyl) benzyl ) -2-methyl-6- ( (E) -1-pent-l- 
enesul f ony 1 carbamoyl ) benzimidazole, 
hexyl) benzyl ) -2 -methyl- 6- ( (E) - (2- 
phenylethene) sul f onyl carbamoyl) benzimidazole, 
hexyl) benzyl ) -2 -methyl- 6 - ( (5--chloro-2- 
thiophene) sul f ony 1 carbamoyl ) benzimidazole, 
heptyl ) benzyl ) -2-merhyl-6- ( 1- 
pontanesu : r ony ".. ca rbamoy 1 ) benzimidazole , 
heptyl) benzyl ) - 2 -one thy 1 - 6 - ( (4- 

methyl ben zone) si: I f ony 1 c 3 rbamoy 1 ) benzimidazole 
butanesul : onyl carbamoyl ) -1- (2-chloro-4- ( t r i f 1 uo r ome thy 1 ) benzyl ) - 
2 -methyl benzimidazole , 6- (benzenesul f onyl carbamoyl ) -1- (2-chloro- 

4- ( tri f I u( .romezhy 1 ) benzyl ) -2 -methyl benz imida zol e , 1- (2 -chl ore - 4- 
( trif 1 uoromethy 1 ) benzyl ) -2-methvl -6- ( M- 



1- (2-chloro-4 
1- (2-chloro-4 
1- (4-n-butyl-2 
1- (4-n-butyl-2 
1- (2-chloro-4- (1 
1- (2-chloro-4- (1 
6-(l 
-6- 

1- C-chloro-4- (1- 
1- (2-chloro-4- (1- 
1- (2-chloro-4- (1- 
1- C-chloro-4- (1- 

1- (2-chloro-4- (1- 
6- (1- 
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1- (■ 



:hloro-4- (N 



(triflucromethyl) benzyl) -2 -me thy 1-6- ( (5-chIoro 
thiophene) sulf-: nyl carbamoyl ) benz imidazol e , 
methyl-n-penty i amino) benzyl ) -2-mothyl-6- ( 1- 

pentanesulfonylcarbamoyl) benzimidazole, 1- (2-chloro-4- (N-me:;hyl 
n-pentylainino) benzyl ) -2 -methyl -6- ( (4- 

methylbenzene) sul fonyl carbamoyl ) ben z imidazol e , l- (.;- (n 

butyrylammo) -2-chlorobenzyl) -2-methyl-6- (1- 

pentanesuifonylcarbamoyl) benzimidazole, 1- (4- (n-butyrylamino) -2 
chlorobenzyl ) -2 -methyl- 6- ( (4- 

methylbenzene) sul fonyl carbamoyl ) benzimidazole , 
morphol inobenzyl) -2-methy 1-6- ( (4- 
methylbenzene) sul fonyl carbamoyl ) ben zimida zole , 
morphol inobenzyl) -2-methyl-6- (1- 
pentanesul fonyl carbamoyl ) benzimidazole, 
(methylthio) benzyl) -2-methyl- 6- (1- 
pentanesulfonylcarbamoyl) benzimidazole, 
(methylthio) benzyl) -2-methyl-6- ( (4- 
methylbenzene) sulf onyl carbamoyl) benzimidazole , 
(triflucromethyl ) benzyl ) -2-methyl -6- ( (n- 
propylaminosul fonyl ) carbamoyl) benzimidazole, 
phenylbenzyl) -2-methyl-6- ( (n- 

propylaminosulfonyl) carbamoyl ) benzimidazole, 

butylaminosulfonyl) carbamoyl ) -1- ( 2 -chloro- 4 -phenylbenzyl ) -2 
methylbenzxmidazole, i - ( 2 -chloro-4-pheny Ibenzyl ) - 6- ( (n- 

hexylaminosulfonyl) carbamoyl) -2-mothylbenzimidazole, 6- 
( (benzylaminosulfonyl) carbamoyl) -1- ( 2-chloro-4-phenylbenzy 1 ) -2 - 
methylbenzimidaz .le, 1- ( 4 - bromo-2 -ch 1 oroben zy 1 ) - 6 ~ ( ( N - 

ethylaminosulfonyl) carbamoyl) -2-mc-: hylbc nz irnida zo.l e , l-(4-bromo- 
2-chlorober.zyl) -2-methy 1 - 6 - ( (N-n- 

propylaminosulfonyl) carbamoyl ) benz imida zole , i- (4-bromo-2- 

chlorcbenzyl) -6- ( (n-butylaminosul fonyl ) carbamoyl ) -2- 

methylbenzimidazole, 1 - ( 4 -bromo- 2 -ch 1 o roben zy 1 ) - 2 -me thy 1 - 6 - ( (N- 
n-pentyl aminosul fonyl ) carbamoyl ) ber; z imida zo 1 o r ,.• 



1- ( 2-chloro-4 
1- ( 2-chloro-4- 
1- (2-chloro-4- 
1- (2-chloro-4- 
1- (2-chloro-4- 
1- (2-chloro-4- 
6- ( (n- 



4- ( ethyl oxy) benzyl) - 6- ( (N-ethyl amnosul f onyl ) carbamoyl) -2- 
methylber.zimidazDle, 1- ( 2-chloro-4- (ethyloxy) benzyl ) -2-methyl-b- 
( (n-propylaminosulf onyl ) carbamoyl ) ben z imida zol e , 6- ( (n- 

butylarninosul f onyl ) carbamoyl) -1- (.l-chloro-4- (ethyloxy) benzyl) -2- 
methylbenz imidazole , 1- (2- ch loro- 4- (pentyloxy) benzyl ) -6- ( ( n- 

ethyl ami no sui t onyl ) carbamoyl ) -2-methyl.benz imidazole , 1- { 2- 

chloro-4- (pentyloxy) benzyl ) -2-methyl-6- ( (n- 

propylaminosul f onyl ) carbamoyl ) benzimidazole , 6- ( (n- 

butylaminosulf onyl ) carbamoyl.) -1- ( 2 -ch loro-4- (pentyloxy) benzyl) - 
2 -methylbenz imidazole, 1- ( 2-chioro-4- (2-furyl) benzyl)-b- ( (n- 

e thyl amino sulf onyl ) carbamoyl) -2 -methyl ben z imida zole , 1- (2- 

chloro-4- (2-furyl) benzyl) -2-methyl-6- ( (n- 

propylaminosulf onyl) carbamoyl) benzimidazole , 6- ( (n- 

butyl amino sulf onyl ) carbamoyl) -1- (2-chloro-4- (2-furyl) benzyl) -2- 
methylbenzimidazole, 6- ( (benzy laminosul f ony 1 ) carbamoyl) -1- (2- 

ch loro-4- (2-furyl) benzyl) - 2 -methylbenz imida zol e , 1- (2-chloro-4- 
ethylbenzyl) -2-methyl-6- ( (N-n- 

propylaminosulf onyl) carbamoyl) benzimidazole , 6- ( (N-n- 

butylaminosulf onyl) carbamoyl) -1- ( 2 - c h 1 o r o - 4 - e t h y 1 b e n z y 1 ) -2- 
methylbenzimidazole, 6- ( ( N-n-butylaminosul f onyl ) carbamoyl) -1- (2- 
chloro-4-n-hexylbenzyl ) -2 -methylbenz imida zole . 

[Claim 6] A pharmaceutical composition for preventing or 
treating impaired glucose tolerance, diabetes, diabetic 
complications, insulin-resistant syndrome, polycystic ovary 
syndrome , hyperl ipidemia , atherosclerosis , cardiovascular 
disorders , hyperglycemia , hypertension, stenocardia , pulmonary 
hypertension , congestive hea rt f ai lure , glomerulopathy , 

lubulointorstiti a 1 disorders , renal fa i lure , aihoroscl erosis , 
angiostenosis , distal angiopathy , cerebral. apoplexy , chronic 
reversible obstructions, autoimmune disease, allergic rhinitis, 
urticaria, glaucoma, diseases characterized by enteromotil ity 
disorders, impotence, nephritis, cachexia, pancreatitis, or 
dos t"PTCA rest r n o s .1 s , t.h° to h a r m a c ^ ■. 1 1 i c a 1 c omn o s ; ^ 1 ^ r c ^ m rr : s A ^ n 



[0001] 

[Technical Field of Industrial Application] 

The present invention relates to novel benzimidazole 
derivatives, and, more specifically, to novel benzimidazole 
derivatives having blood sugar level-depressing activity or 
PDE5-inhibiting activity and their pharmaceutical ly acceptable 
salts. The present invention also relates to pharmaceutical 
compositions comprising, as an active ingredient, such 
benzimidazole derivatives or their pharmaceutically acceptable 
salts . 

[0002] 

[Problems to Be Solved by the Invention] 

An objective of the present invention is to provide novel 
benzimidazole derivatives and their pharmaceutically acceptable 
salts, and also pharmaceutical compositions which 'comprise, as 
an active ingredient, such benzimidazole derivatives or their 
pharmaceutically acceptable salts and which can be used as 
preventive and therapeutic agents for impaired glucose tolerance, 
diabetes (type II diabetes), diabetic complications (e.g., 
diabetic gangrene, diabetic arthropathy, diabetic osteopenia, 
diabetic glomerulosclerosis, diabetic nephropathy, diabetic 
dermopathy , diabetic neuropathy, diabetic cataract , diabetic 
retinopathy, etc.), insulin-resistant syndrome (e.g., insulin 
receptor disorders, Rabson-Mendenha 1 1 syndrome, 1 epr echaunism , 
Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence syndrome , 
Cushing syndrome, acromegaly, etc.), polycystic ovary syndrome 
hyperlipidemia , atherosclerosis , cardiovascul ar disorders (e.g. 
stenocardia, cardiac failure, etc.), hyperglycemia (e.g., 
abnormal sa ccha rome tabo 1 i sm such as feeding disorders, etc.) 
hypertension , stenocardia , pulmonary hypertension , congestive 
heart failure, glomerulopathy (e.g., diabetic glomerulosclerosis, 
ere.), tubulointerstitial disorders (e.g., renopathy induced by 
F K 5 ( J 6 , cyclosporin, ^ t c . ) , r o - a 1 fa; 7 nr^ , a. t h r. > >- ■ ~ s n i 0 r n s - - 



asthma, allergic asthma) , etc.) , autoimmune disease, allergic 
rhinitis, urticaria, glaucoma, diseases characterized by 
enteromotility disorders (e.g. , hypersensitive enteropathy 
syndrome, etc.), impotence (e.g., organic impotence, psychic 
impotence, etc.), nephritis, cachexia (e.g., progressive weight 
reduction due to lipolysis, myodegeneration, anaemia, edema, 
anorexia, and such in chronic diseases such as cancer, 
tuberculosis, endocrine diseases, and AIDS), pancreatitis, or 
post-PTCA restenosis . 
[0003] 

[Means to Solve the Problems] 

The present inventors provide novel benzimidazol e 
derivatives of the following formula (T) arid their 
pharmaceutical^ acceptable salts, and further provide 
pharmaceutical compositions comprising such compounds or their 
pharmaceutically acceptable salts as an active ingredient and 
which can be used as preventive and therapeutic agents for 
impaired glucose tolerance, diabetes (type II diabetes), 
diabetic complications (e.g., diabetic gangrene, diabetic 
arthropathy, diabetic osteopenia, diabetic glomerulosclerosis, 
diabetic nephropathy, diabetic dermopathy, diabetic neuropathy, 
diabetic cataract, diabetic retinopathy, etc.), insulin- 
resistant syndrome (e.g., insulin receptor disorders, Rabson- 
Mendenhall syndrome , leprechaun ism , Robber 1 ing-Dunn igan syndrome , 
Seip syndrome, Lawrence syndrome, Cushing syndrome, acromegaly, 
etc.), polycystic ovary syndrome, hyper 1 ipi demia , 

athoroscl orosis , cardiovascular disorders (e.g. , stenocardia , 
cardiac failure, etc.), hyperglycemia (e.g., abnormal 
saccha r ome t abolism s u c h as feeding discrders , e t c . ) 

hypertension , stenocardia, pulmonary hyper tens ion , congestive 
heart failure, glomerulopathy (e.g., diabetic glomerulosclerosis, 
etc . ) , t ub u 1 o i n t e rstitia.- discrders (e.g., r e n op a t. h y indue e cl b y 
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asthma, allergic asthma), etc.), autoimmune disease, allergic 
rhinitis, urticaria, glaucoma, diseases characterized by 
enteromotility disorders (e.g. , hypersensitive enteropathy 
syndrome, etc.), impotence (e.g., organic impotence, psychic 
5 impotence, etc.), nephritis, cachexia (e.g., progressive weight 
reduction due to lipolysis, myodegeneration, anaemia, edema, 
anorexia, and such in chronic diseases such as cancer, 
tuberculosis, endocrine diseases, and AIDS), pancreatitis, or 
post-PTCA restenosis . 




wherein R x represents a lower alkyl group or a lower alkyloxy- 
lower alkyl group; R 2 represents a hydrogen atom, a halogen atom, 
an alkyl group having 1 to 8 carbon atoms , an aryl group , an 
aryl-lower alkyl group, an aryloxy-lower alkyl group, an 

15 alkyloxy group having 1 to 8 carbon atoms, a lower alkyloxy- 
lower alkyloxy group, a lower cycloalkyl-lower alkyloxy group, 
an aryl-lower alkyloxy group, an alkynyl group having 3 to 8 
carbon atoms, a halo-lower alkyl group, a lower alkylthio group, 
a lower al kanoyl amino group, an N-subs tituted lower alkylamino 

20 group, a thienyl group, a furyl group, or a morpholino group; R, 
represents a lower alkyl group, a lower alkenyl group, an aryl 
group-, a lower alkylaryl group, an aryl-lower alkenyl group, a 
halothienyl group, a lower alkylamino group, or an aryl-lower 
alkylamino group; 

25 A represents a benzene ring, a naphthalene ring, or a 



1 1 



positions of the substituents on A are not specifically defined. 
Preferably, in the substituents mentioned above, a lower aikyl 
or a lower alkenyl moiety has 1 to 6 carbon atoms, a lower 
cycloalkyl moiety has 3 to 7 carbon atoms, and an aryl moiety is 
a phenyl group. More preferably, R- : is a rnet hyl group or a 
methyloxymethyl group; R 2 is a h y dro g e n atom, an alkyl group 
having 2 to 7 carbon atoms, a phenyl group, a phenylethyl group, 
a phenyloxymethyl group, an alkyloxy group having 1 to 8 carbon 
atoms, a ( 2-methyloxyethy 1 ) oxy group, a cycl open ty Imethyloxy 
group, a benzyloxy group, an alkynyl group having 5 to 7 carbon 
atoms, a trif luoromethyl group, a methylthio group, a 
butyrylamino group, an N-methylpentylamino group, a thienyl 
group, a furyl group, or a morpholino aronn • ,nH < «, , v,.,^..-, 

group, a pentyl group, a pentenyl group, a phenyl group, a 
methylphenyl group, a phenylethenyl group, a chlorothienyl group, 
an amino group substituted with an alkyl group having 2 to 6 ' 
carbon atoms, or a benzylamino group. 
[0005] 

[Mode for Carrying out the Invention] 

Benzimidazole derivatives to be provided by the present 
invention can be produced according to the following reaction 
formulae (a) to (m) . 
[0006] 
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In the reaction formulae (a) to (d), R . , R„ , R . , A , and X have 
h e s a me meaninas a s "hoso m ^ n "~ : o r. ° d ^ b ^ v ° p - ~ s i ■-* ^ >~ h ^ x v - 



group, such as an alkyl group, an ary.l group, an arylmethyl. 
group , and a trial ky 1 s i lyl group , as described in Theodora W . 
Greene, "Protective Groups In Organic Synthesis", pp. 187-19-:, 
John Wiley & Sons, Inc. The compound of formula (1) can be 
converted into the compound of formula (2) under deprotecting 
conditions described in the literature above . The most typical 
carboxy-protec ting group is an alkyl group, and the compound of 
formula (1) can be hydrolyzed into the compound of formula (71) 
with a base such as lithium hydride, sodium hydroxide, potassium 
hydroxide, or the like (reaction formula (a)). The compound of 
formula (2) may be reacted with a carboxylic acid-activating 
agent, such as N , N' -carbony Idi imida zol e , l-(3- 

dimethylaminopropyl ) -3-ethylcarbodiimide or a salt thereof,, 
dicyclohexylcarbodiimide , diisopropylcarbodiimide , 

isobutyloxycarbonyl ' chloride, isobutyloyl chloride, pivaloyl 
chloride, isobutyl chloro formate , diphenylphosphorylaz ide , 
diethyl cyanophosphate , or the like, and then with corresponding 
sulfonamides or sulf amides in the presence of a base, such as 
diazabicycloundeccne , tri ethyl amine , 4 dimethylaminopyridine , 
N , N-d ime thy 1 aniline , pyridine , N-methylmorpholine , N- 

ethylpiperidine , potassium hydroxide, sodium hydroxide, 
potassium phosphate, potassium bicarbonate, potassium carbonate, 
sodium carbonate , sodium hydride , potassium t-but oxide , sodium 
ethoxide, or the like, to give the compound of formula (3) 
(reaction formula (b) ) . A compound obtained from the reaction of 
the compound of formula (2) and the carboxylic acid-activating 
agent may either be isolated or no t . The compound of fooul a ( 3 ) 
can a] so be synthesized by reacting the compound obtained from 
the reaction of the compound of formula (2) and the -arboxy] ic 
acid-activating agent with a salt of sulfonamides or a salt of 
sul f amides . The term "salt" as used herein refers to an 
inorganic sal t such as a 1 i thium sal t , a sodium salt , a 
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eohy Ipiperidine , or the like . 
[0008] 

The compound of formula (2) may be processed with thionyl 
chloride , thionyl bromide , phosphorus trichloride , phosphorus 
pentachloride, phosphorus oxychloride , oxalyl chloride , 
phosphorus tribromide, or the like to be converted into an acid 
halide of formula (4) or its salt (reaction formula (c)). The 
compound of formula (3) can be synthesized from the compound of 
formula (4) and sulfonamides or their salts or sulf amides or 
their salts in the presence or absense of a base. 

jOCV" .. .. lfW« 

If ~ 



(4) 





(In the reaction formulae (c) and (f ) , R, , R, , A, y, and X have 
the same meanings as those mentioned above, and R.. is a lower 

alky] group , a 1 ower al kenyl group , an aryl group , a lower 
alkylaryl group, an aryl -lower al kenyl group, or a halothienyl 
group . ) 

[ 0 0 0 9 ] 

The compound of f ormul a (4 ) can r^aet^d w - • > ^^.^ : _ v 
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salt or aqueous ammonia. The compound of formula (5) can also be 
obtained by reacting, with ammonia or its salt or aqueous 
ammonia, an intermediate generated from the compound of formula 
(2) and the carboxylic acid-activating agent in the reaction 
formula (b) . A compound of formula (6) can be synthesized from 
the compound of formula (5) and sulfonyl chlorides in the 
presence or absence of a base. 
[0010] 

In the compounds of formulae (1) to (6), if R : , R 2 , R 3 , or 
R 5 is substituted by one or more reactive subs tituents , the 
substituents can be changed during the steps of the reaction 
formulae (a) to (f) or in the final step. For example, methods 
of the reaction formulae (g) to (m) can be used. 




(7) 



>-R1 



R4' 




(8) 



N 



>-R1 



CI 




R6 



(g) 




an aryl-lower alkenyl group, an alkynyl group, an aryl group, a 
thieny 1 group , or a furyl group . ) 
[0011] 

As shown in the reaction formulae (g) to (i) , a compound 
of formulae (7) can be reacted with an aryl borate, a thienyl 
borate, a furyl borate, an alkene, an arylalkene, or an alkyne 
in the presence of a palladium catalyst to give a compound of 
formula (8) . The compound of formula (8) can be led to a 
compound of formula (10) by the methods of formulae (h) and (i) 
similar to those of formulae (a) and (b) , respectively. 



1 



R4' 




(11) 



R4 - 




(j) 




(12) 




(13) 



(k) 




(13) 




(H) 



(1) 




0 0 o 



(15) 




(14) 



(m) 



and R.- have the 



(Tn -.he reaction formulae (j) to (in) , R- , R. 
same meanings as those mentioned above. R- is an a:kenyl group, 
an aryl-lower alkenyl group, or an alkynyl group, and R s is an 
alkyl group or an arylalkyl group.) 
[0012] 



As shown in the reaction formula M) , 4 h<~' ^mnour.d 



(14) by the methods of formulae ( k ) and ( 1 ) similar to t h o s e of 
formulae (a) and (b) , respectively. The compound of formula (14) 
can also be synthesized from the compound of formula (15) by the 
reduction with a hydrogena t i on catalyst typical ly such as 
platinum oxide (reaction formula (m) ) 
[0013] 

If desired, the intermediates formed in the above- 
mentioned steps may optionally be purified, prior to being 
subjected to the next step, through any conventional 
purification including, for example, recrystallization , column 
chromatography, thin-layer chromatography, high-performance 
liquid chromatography, and the like. If desired, the final 
products, i.e., the compounds of the present invent, i on _ m^v 
optionally be purified through any conventional purification, 
which includes, for ' example, recrystallization, column 
chromatography, thin-layer chromatography, high-performance 
liquid chromatography, and the like. Identification of compounds 
can be performed by NMR spectrometry, mass spectrometry, IR 
spectrometry, elementary analysis, measurement of melting point, 
and others . 

[0014] 

Preferred embodiments and their details of various 
definitions as referred to herein to be within the scope of the 
present invention are described below. 

[0015] 

A halogen atom includes a fluorine atom, a chlorine atom, 
a bromine atom, and an iodine atom. Preferred are a chlorine 
atom and a bromine atom. 

[0016] 

Unless otherwise specifically indicated herein, the 
terminology "lower" indicates that the group has from 1 to 6 
carbon atoms. As preferred examples of lower alkyl groups 
referred to herein, mentioned ar^ linear and h >• . > w, ] , - 
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group, a sec-pentyl group, a t-pentyl. group, a 2-methyibu tyl 
group, an n-hexyl group, a 1-methylpentyl group, a 2- 
methylpentyl group, a 3-methylpentyl group, a 4 -methy Ipenty 1 
group, a 1-ethylbutyl group, a 2-othylbutyl group, a 1,1- 
dimethylbutyl group, a 2 , 2-dimethylbutyl group, a 3,3- 
dimethylbutyl group, a 1-ethyl-l-rnethyl propyl groups, etc. 
Preferred examples of lower alkyl groups include those having 1 
to 3 carbon atoms. 
[0017] 

Preferred examples of lower alkenyl groups include linear 
and branched lower alkenyl groups, for example, an ethenyl group 
a 1-propenyl group, a 2-propenyl group, a 1-butenyl group, a 2- 
butenyl group, a 3-butenyl qroup, a 1 , 3-butadi eny 1 group, a 1- 
pentenyl group, a 2-pentenyl group, a 3-pentenyl group, a 4- 
pentenyl group, a 1-hexenyl group, a 2-hexenyl group, a 3- 
hexenyl group, a 4-hexenyl group, a 5-hexenyl group, and a 1,4- 
methylpentenyl group. 

[0013 ] 

An alkyl group having 1 to 8 carbon atoms that is linear 
or branched includes a methyl group, an ethyl group, an n-propyl 
group, an i-propyl group, an n-butyl group, an i-butyl group, a 
sec-butyl group, a t-butyl group, an n-pentyl group, an i-pentyl 
group, a sec-pentyl group, a t-pentyl group, a 2-methylbutyl 
group, an n-hexyl group, a 1-methylpentyl group, a 2- 
methylpentyl group, a 3-methy Ipenty 1 group, a 4 -methy lpenty 1 
group, a 1-ethylbutyl group, a 2-ethylbutyl group, a ?- 
ethyibutyl group, a 1 , 1-dimethy] butyl group, a 2 , 2-dimethy Ibutyl 
group, a 3,3-dimethylbutyl group, a 1 -ethyl - 1 -methyl propyl group, 
an n-heptyl group, a 1 -methyl hexyl group, a 2 -mot hyl hexy 1 group, 
a 3-methy lhexyl group, a 4-methylhexy 1 group, a 5-methylhexyl 
group, a 1- ethy Ipenty 1 group, a 2-ethylpentyl group, a 3- 
ethylpentyl group, a 4-othyi pentyl group, a 1 , 1-dimethy Ipenty 1 
group, a 2 , 2-dimethy 1 pentyl aroun, a 3 , 3-d hv^ n^r • v" 



dimethylhexyl group, a 2 , 3 -dime thy i hexy 1 group, a 3,5- 
dimethy Ihexyl group, etc . 
[0019] 

An alkyloxy group having 1 to 8 carbon atoms includes, for 
example, a methoxy group, an ethoxy group, an n-propyloxy group, 
an i-propyioxy group, an n-butyloxy group, an i-butyloxy group, 
a sec-butyloxy group, a t-butyloxy group, an n-pentyloxy group, 
an i-pentyloxy group, a sec-pentyloxy group, a 2,2- 
dimethylpropyloxy group, a 2-mei hylbutoxy group, an n-hexyloxy 
group, an i-hexyloxy group, a t-hexyloxy group, a sec-hexyloxy 
group, a 2-methy lpentyloxy group, a 3-methylpentyloxy group, a 
1-ethylbutyloxy group, a 2-ethylbutyloxy group, a 1,1- 
dimethylbutvloxv arouD - a 2 _ 2-d 

- - - - ^ • > - _l " -1 ^ ^Ir- r " ' , ^ 

dimethylbutyloxy group, a 1-ethyl -1-methylpropyloxy group, an n- 
heptyloxy group, a 1-methylhexy loxy group, a 1 -ethy lpentyloxy 
group, a 1 , 1-dimethylpentyloxy group, a 2 , 2 -dimethylpentyioxy 
group, a 1-propylbu tyloxy group, an n-octyloxy group, a 3- 
methylheptyloxy group, a 2 -ethy lhexy loxy group, a 2,2- 
dimethylhexyloxy group, a 3 , 3-dimethylhexyloxy group, a i- 
propylpentyloxy group, etc. 
[0020] 

A lower alkyloxy-lower alkyl group is an alkyloxy group, 
such as that mentioned herein above, having 1 to 6 carbon atoms, 
to which is bonded an lower alkyl group, such as that mentioned 
herein above, and includes, for example, a methyloxymethyl group, 
a 1-methyloxyethyl group, a 2 -methyl oxyethyl group, a 2- 
methyloxypropyl group, a 3 -methyloxyp ropy 1 group, a 
methyloxybu tyl group, a 5 -methy loxypen ty 1 group, a 1- 
methyloxyhexyl group , a 2 -me thy 1 oxyhexy 1 group , a 
methyloxyhexyl group , a 4-methyloxyhexyl group , a 5- 
methyloxyhexyl group, a 6 -methyl oxyhexy 1 group, an 

ethyloxymethy 1 group, an n-propy 1 oxymothy \ group, an i- 
propy] ox vm ^ohv ■ amnn , on r. b • : ♦ v 1 n x vr ^ • h v ' o > - 1 : ^ 



[0021 ] 

A lower al ky loxy- lower alkyloxy group is a lower alkyloxy- 
lower alkyl group, such as that mentioned herein above, to whioh 
is bonded an oxygen atom, and includes, for example, a 
5 (methyloxy.methyl) oxy group, a ( 1-methy] oxyethyl ) oxy group, a (2- 
methyloxyethyl) oxy group, a ( 2 -methy loxypropyl ) oxy group, a ( 3- 
methyloxypropyl) oxy group, a ( 4 -methy loxybuty 1 ) oxy group, a (.5- 
methyloxypentyl) oxy group, a ( 1-methyloxyhexy 1 ) oxy group, a di- 
methyl oxyhexyl ) oxy group, a ( 3 -methyloxyhexyl ) oxy group, a (4- 
10 methyloxyhexyl) oxy group, a ( 5-methyloxyhexyl ) oxy group, a (6- 
methyloxyhexyl) oxy group, an ( ethyloxymethyl ) oxy group, an (n- 
propyloxymethyl) oxy group, an ( i -propyloxymethyl ) oxy group, an 
(n-butyloxymethyl) oxy group, a (sec-butvloxvmethvl low rrrn„n 
(t-butyloxymethyl) oxy group, a ( 2-butyloxybutyl ) oxy group, a (4- 
15 i-butyloxybutyl) oxy group, a ( 6-n-butyloxyhexyl ) oxy group/ a (3- 
methyloxy-2 , 2-dimethylpropyl ) oxy group, and so on. 
[0022] 

A lower cycloal kyl-lower alkyloxy group is an alkyloxy 
group, such as that mentioned herein above, having 1 to 6 carbon 
20 atoms, to which is bonded a cycloalkyl group having 3 to 7 
carbon atoms including, for example, a cyclopropyl group, a 
cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a 
cycloheptyl group, etc., and includes a (cyclopropylmethyl ) oxy 
group, a (2-cyclopropylethyl) oxy group, a ( cy clobutylmethy 1 ) oxy 
group, a ( 3-cyclobutylpropy 1 ) oxy group, a (cyclopentylmethyl ) oxy 
group, a ( 2-cyclopenty lethyl ) oxy group, a (4- 

cyclopentyl butyl) oxy group, a (cycl ohoxy Imethyl ) oxy group, a (1- 
cyolohexy] ethyl) oxy group, a (2-cyc 1 ohexy lethyl ) oxy group, a (3- 
cyclohexylpropy] ) oxy group, a ( 2~ cycl ohexylpropyl ) oxy grcup, a 
(1-cyclohexylpropyl) oxy group, a ( 4 -cycl ohexylbu ty 1 ) oxy group, a 
(3-cyclohexylbutyl) oxy group, a (2-cyclohexylbutyl ) oxy group, a 
(6-cyclohexylhexyl ) oxy gr:>u P , a ( 1 -cycl ohexy 1 butyl ) oxy group, 
cycloheptyl m^thy 1 oxv aroun, etc. 
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terminology "naphthyl" as referred to herein includes 1-naphthyl 
and 2-naphthy.l . 
[ 0 0 2 4 ] 

An aryl-lower alkyl group is a lower alkyl group, such as 
that mentioned herein above, to which is bonded an aryl group, 
such as that mentioned herein above, and includes, for example, 
a benzyl group, a 1 -phenylethyl group, a 2-phenylethyl group, a 
phenylpropyl group, a phenylbutyl group, a phenylpentyl group, a 
phenylhexyl group, a naph thylmethy 1 group, a naphthy lethy 1 group, 
a naphthylpropyl group, a naphthy lbutyl group, a naphthy lpentyl 
group, a naph thy lhexyl group, and so on. 

[0025] 

An aryloxy-lower alkyl group is a lower alkyl group such 
as that mentioned herein above , to which via an oxygen atom is 
bonded 'an aryl group, such as that mentioned herein above, and 
includes, for example, a (phenyloxy) methyl group, a (1- 
naphthyloxy ) methyl group , a (2-naphthyloxy) methyl group , a 1- 
(phenyloxy) ethyl group , a 2- (phenyloxy) ethyl group , a 1- ( 1- 
naphthyloxy) ethyl group, a 1- ( 2-naphthyloxy ) ethyl group, a 2-(l- 
naphthyloxy) ethyl group, a 2- (2-naphthyloxy ) ethyl group, a 1- 
(phenyloxy) propyl group, a 2- (phenyloxy ) propyl group, a 3- 
(phenyloxy) propyl group, a 1 -( 1 -naphthyloxy) propyl group, a 1- 
(2-naphthyloxy) propyl group, a 2 -( 1-naphthyl oxy) propyl group, a 
2- (2-naphthyloxy) propyl group, a 3- ( 1 -naphthyl oxy ) propyl group, 
a 3- (2-naphthyloxy) propyl group, a 4- (phenyloxy ) butyl group, a 
5- (phenyloxy ) pentyl group, a 6- (phenyloxy) hexyl group, etc. 

[0 02 6] 

A aryl-lower alkyl oxy group is an alkyl oxy group, such as 
that mentioned herein above, having 1 tc 6 carbon atoms, to 
which is bonded an aryl group such as that mentioned herein 
above, and includes, for example, a benzyloxy group, a 1- 
naphthy 1 methyl oxy group , a 2 -naphthyl methyl oxy group , a ( 1 - 
phenylethyl ) oxy group, a (2-ph^nv: ^thv 1 ) nxv arour* , • M - 



a ( 3-pheny I propyl ) oxy group, a ( 1-naph thy 1 propan- 1 -y I ) oxy group, 
a (2-naphthy lpropan-l -y I ) oxy group , a ( 1 - naph thy Ip r c pa n- 7 -y 1 ) oxy 
group. , a ( 2 - n 3ph thy 1 p ropar. -2 -y 1 ) cxy group , a ( 1 - naph thy prcpan- 
3-yl)oxy group, a ( 2 -naph. thy 1 propan- 3 -y 1 ) oxy group, a (4- 
phony lbutyl ) oxy group, a ( 2 -naph thy 1 butan- 4 - y 1 ) oxy group, a (5- 
phony ipentyl. ) oxy group, a (2 -naph thylpentan- 5-yl ) oxy group, a 
( 6-pheny lhexyl ) oxy group , a ( 1 -naph thy 1 hexan- 6 -y 1 ) oxy group , etc 
[0027 ] 

A lower alkylaryl group is an aryl group, such as that 
mentioned herein above, to which rs bonded a lower alky.l group, 
such as that mentioned herein above, and includes, for example, 
a 2-methylphenyl group, a 3 -me thy lphenyl group, a 4 -me thy Iphenyl 
group, a 2 , 3 -dimethyl phenyl group, a 2 , 4-dimethy Ipheny 1 group., a 
2 , 5-dimethylphenyl group, a 2 , 6-dimethylpheny 1 group, a 3,4- 
dimethy Iphenyl group, a 3 , 5-dimethylphenyl group, a 2,3,5,6- 
tetramethylphenyl group, a pentame thy Ipheny 1 group, a 2- 
ethylphenyl group, a 3-ethylphenyl group, a 4-e thy Ipheny group, 
a 2-n-propylphenyl group, a 2-i-propy Ipheny 1 group, a 3-n- 
propylphenyl group, a 3-i-propylphenyl group, a 4-n-p ropy Iphenyl 
group, a 4 -i-propyl phenyl group, a 2 , 4 , 6- tr i- i-p ropylphenyl 
group, a 2 -n-buty Ipheny 1 group, a 2 -i-butylpheny 1 group, a 2-t- 
butylphenyl group, a 3-n-buty lphenyl group, a 3 -i -buty lphenyl 
group, a 3 -t-butyl phenyl group, a 4 -n-buty Ipheny 1 group, a 4-i- 
butylphenyl group, a 4 - t-buty Ipheny 1 group, a 4 -n-penty lphenyl 
group, a 4- i-pentylphenyl group, a 4 - t-penty Ipheny 1 group, a 4- 
n-hexy Iphenyl group, a 2 -methy Inaphtha 1 en- 1 -y 1 group, a 3- 
in e t h y lna p h t h a 1 e u - 1 - y 1 g r ou{ • , a 4 - rn e t h y 1 n a p h t h a 1 e n - 1 - y 1 g r -\:\ > , a 
7 -me thylnaph tha ■ en-- 1-y 1 group , a 6 -mo thy : naph tha 1 en - 1 - y : g re up , 
a 7-methyl rnphthal en- 1 - y I group , a 3-mothy] na r>h t h a 1 en - : -y ■ group 
a 1 -methylnaphthalen-2-yl group , a 3-methylnap.h thai en-2-y 1 group 
a 4 -me thylnaphthalen-2-yl group , a 5-methy Inaphtha 1 en-2 -y 1 group 
a 6 -me thy 1 naph tha 1 en- 2 -y 1 group , a 7-methyl naphtha] en-2-y 1 grcup 
a 8-me thy ] naph tha 1 en- 2 -y 1 aroun, a : " , - - p ;r. > * ; \' ; . >-..;..-. . 



as that mentioned herein above, to which is bonded an aryl group, 
such as that mentioned herein above, and includes, for example, 
a 1 -phenyl ethenyl group, a 2-pheny lerhenyl group, a 1-phenyl-l- 
propenyl group, a ::-pher.yl- L-propenyl group, a 3-phenyl-l- 
proper.yl group, a l-pher.yl-:>-propenyl group, a 2-phenyl-:V 
propenyl group, a 3-phenyl-2-propenyl group, a 1-phenyl-l- 
butenyl group, a 2-phenyl -1 -buteny 1. group, a 4- P henyl-2-butenyl 
group, a 3-phenyl-2-propenyl group, a 2-phenyl-l-pentenyl group, 
a 2-phenyl-3-pentenyl group, a 2-phenyl-l-pentenyl group, a 2- 
phenyl- 1-hexenyl group, etc. 
[0029] 

An alkynyl group having 3 to 8 carbon atoms includes a 1- 
propyn-l-yl group, a 2-propyn- 1-yl arouo . a l-butvn-1-vl n rn„n 
a 2-butyn-l-yl group, a 3-butyn-l-yl group, a 3-butyn-2-yl group, 
a 1-pentyn-l-yl 'group, a 2-pentyn-l-y 1 group, a 4-pentyn-l-yl 
group, a 3-pentyn-2-yl group, a 1-hexyn-l-yl group, a 3-hexyn-l- 
yl group, a 5-hexyn-l-yl group, a l-hexyn-3-yl group, a 2-hexyn- 
4-yl group, a 1-heptyn-l-yl group, a 1-octyn-l-yl group, a 3- 
methyl-l-pentyn-l-yl group, a 4-methyl-l-methyL-l-pentyn-l-yl 
group , etc . 

[0030] 

A halo-lower alkyl group is a lower alkyl group, such as 
that mentioned herein above, which is substituted with one or 
more halogen atoms, such as that mentioned herein above, and 
includes a f luoromethyl group, a di f luoromethy 1 group, a 
trifluoromethyl group, a chloromethyl group, a dichloromethy 1 
group, a trichloromcthyl group, a bromomethy 1 group, a 
dibromcmethyl group, a tribromomethyl group, an icdomethyl group, 
a 1-f luoroethyl group, a 1 -eh 1 orcmethy 1 group, a 1 -bromcme thy 1 
group, a 2-f luoroethyl group, a 2-chloromethyl group, a 2- 
bromomethyl group, a 1 , 1 -di f luoroethyl group, a 1,1- 
dichloroethyi group, a 1 , 1-dibromoethyl group, a 2,2- 
dif luoroethyl group, a 2 , 2 -d i ch ' o ropt h v"! aroun - ' ' 



a 



group, a 1-chloropropyl group, a 1 -br omop ropy 1 group, a .!- 
fluoropropyl group), a 2-chloroprcpy 1 group, a 2 -bromopropy 1 
group, a 3-f luoropropyl group, a 3 -ch 1 o r opropy i group, a 
bromopropyl group, a 1 , 1-dif luoropropyl group, a 1,1- 
dichlorcpropyl group, a 1 , 1-dibromopropyl group, a 1,2- 
di fluoropropyl group, a 1 , 2 -dichlorop ropyl group, a 1,2- 
dibromopropyl group, a 2 , 3 -di fluoropropyl group, a 2,3- 
dichloropropyl group, a 2 , 3 -dibromopropy 1 group, a 3,3,3- 
rri fluoropropyl group, a 2 , 2 , 3 , 3 , 3-pentaf luoropropyl group, a 2- 
fluorobutyl group, a 2-chlorobutyl group, a 2-bromobu tyl group, 
4-f luorobutyl group, a 4 -chlorobutyl group, a 4-bromobutyl 
group, a 4-iodobutyl group, a 3 , 4-dichlorobutyl group, a 2,4- 
dibromopentyl crroup . a 4 . 4 . 4-nenta f 1 unrohntvl rr-ron^ 
2 , 2 , 3 , 3 , 4 , 4 , 4-heptaf luorobutyl group, a per f luorobutyl group, a 
2-f luoropentyl group, a 2-chloropentyl' group, a 2-bromopentyl 
group, a 5-f luoropentyl group, a 5-chloropentyl group, a 3- 
iodopentyl group, a 5-bromopen ty 1 group, a 2-f luorohexyl group, 
a 2-chlorohexyl group, a 2 -br omohexy 1 group, a 6-f luorohexyl 
group, a 6-chlorohexyl group, a 6-bromohexyl group, a 1,3,5- 
tri f luorohexyl group, a per f luorohexyl group, etc. 
[0031] 

A lower alkylthio group is a linear or branched alkylthio 
group having up to 6 carbon atoms. This includes, for example, a 
methylthio group, an ethylthio group, an n-propylthio group, an 
i-propylrhio group, an n-burylthio group, an i-butylthio group, 
a sec-butylthio group, a t-butylthio group, an n-pentylthio 
group, an i-penty 1 th io group, a sec-ponty 1 thio group, a 
dimethylpropyl thio group, a 2 -me thy I bu ty 1 oh io group, an n- 
hexylthio group, an i-hoxylthio group, a t-hexy 1 thio group, a 
sec-hexylthio group, a 2 -me thy lpentyl thio group, a 3- 
methylpentylthio group, a 1 -ethylbutyl thio group, a 2- 
ethy Ibutyl thio group, a 1 , l-dirricthyl butyl thio group, a 2,2- 
dimePhvlbutvl thio a r o i : n , a 2 , ^ - d : t ^ ^ h v 1 b u ' v ' + ^ - o - - - o 1 
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A lower alkylamino group is a lower alkyl group, such as 
that mentioned here! nabove , to which is bonded an ammo group, 
and includes, for example, a methylamino group, an ethylamino 
group, an n-propylamino group, an i-propyl amino group, an n- 
5 butylamino group, an i-buty lamino group, a sec-buty 1 amino group, 
a t-butylamino group, an n-pentyl amino group, an i-penty lamino 
group, a sec-pentylami no group, a t-pentylamino group, a 2- 
methylbutylamino group, an n-hexylamino group, a 1- 
methylpentylamino group, a 2-methylpenty lamino group, a 3- 
10 methylpentylamino group, a 4-methylpenty lamino group, a 1- 
ethylbutylamino group, a 2 -ethylbutylamino group, a 3- 
ethylbutylamino group, a 1 , 1-dimethylbutylami no group, a 2,2- 
dimethylbutylamino group, a 3 , 3-dimethylbutylamino group, a 1- 
e thy 1-1 -methyl propylamine group , etc . 
15 [0033] 

A lower aikanoy lamino group is an amino group to which is 
bonded a lower alkanoyl group. The lower aikanoy 1 group includes, 
for example, a methyl ca rbonyl group, an e thylcarbony 1 group, an 
n-propylcarbonyl group, an i-propyl carbonyl group, an n- 
20 butylcarbonyl group, an i-butylcarbonyl group, a sec- 
butylcarbonyl group, a t-butylcarbonyl group, an n- 
pentylcarbonyl group, an i-pentylcarbonyl group, a sec- 
pentylcarbonyl group, a t-pentylcarbony 1 group, a 2- 
methylbutylcarbonyl group, an n-hexyl ca rbonyl group, an i- 
25 hexylcarbonyl group, a t-hexylcarbonyl group, a sec- 
hexylcarbonyl group, a 2-methylpenty 1 carbonyl group, a 3- 
methylpentylcarbonyl group, a 1-ethylbuty] carbonyl group, a 2- 
eihylbutylcarbony] group, an 1 , 1 --dime thyl butyl carbonyl group, a 
2 , 2-dimethy 1 butylcarbonyl group , a 3 , 3-d imethy 1 butyl carbonyl 
group, a 1 -ethyl - 1 -methy lpropy 1 ca rbonyl group, etc. 
[0034] 

An N-subs t i tuted lower alky] amino group is a lower 
alkylamino group, such as : h a ::. m^nt' nr.°d h^r^in a b ; r wh 4 



[0035] 

An aryl-iower alkylamino group is an amino group to which 
is bonded an aryl- lower alkyl group, such as that mentioned 
herein above, and includes, for example, a benzylamino group, a 

1- naphthylmethylamino group, a 2-naphthylmethylamino group, a 
( 1-phenylethyl ) amino group , a (2-phenylethyl ) amino group , a ( 1- 

naphthylethan-l-yl) amino group, a (2-naphthylethan-l-yl ) amino 
group, a ( l-naphthylethan-2-yl ) amino group, a (2-naphthylethan- 

2- yl ) amino group , a ( 1-phenylpropyl ) amino group , a (2- 
phenylpropyl) amino group, a ( 3-phenyl propyl ) amino group, a (1- 
naphthylpropan-l-yl) amino group, a (2-naphthylpropan-l-yl ) amino 
group, a (l-naphthylpropan-2-yl) amino group, a (2- 
naphthylpropan-2-yl) amino group, a ( 1 -naphthy lpropan-3-yl ) amino 
group, a (2-naphthylpropan-3-yl ) amino group , a (4- 
phenylbutyl) amino group, a ( 2-naphthy lbutan-4-yl ) amino group, a 
(5-phenylpentyl) amino group, a (2-naphthylpentan-5-yl) amino 
group, a { 6-phenylhexyl ) amino group, a ( l-naphthylhexan-6- 
yl) amino group, etc . 

[0036] 

A halothienyl group is a thienyl group substituted with a 
halogen atom, including a f luorothienyl group, a chloro thienyl 
group, a bromothienyl group, etc., and a chlorothienyl group is 
preferred . 

[0037] 

Preferred salts of the benzimidazole derivatives of the 
present invention are non- toxic, ordinary pharmaceutical ly 

acceptable salts thereof . For example , mentioned are sal ts of 
the derivatives with bases or acid-addition sal ts of the 
derivatives , which include , for exampl e , salts thereof with 
inorganic bases, such as salts with alkali metals (e.g., sodium, 
potassium, etc . ) , salts with alkaline earth metals (e.g., 
calcium, magnesium, etc . ) , ammonium salts, etc . ; salts with 
organic amines (e.g., t r i ei hy 1 ami ne , pyridine , ni m] 1 no , 



acid, etc.); salts with organic carboxylic acids (e.g., formic 
acid, acetic acid, t r i f luoroaceti c acici, maieic acid, tartaric 
acid, etc.); salts with sulfonic acids (e.g., methanesul f onic 
acid, benzenesulfonic acid, p-toluenesul f onic acid, etc.); salts 
with basic or acidic amino acids (e.g., arginine, aspartic acid, 
glutamic acid, etc.), etc. 
[0038] 

The compounds of the invention can contain one or more 
chiral centers, and therefore can be enantiomers or 
diastereomers . Few of the compounds containing alkenyl group can 
also be cis- or trans-isomers. In both cases, the mixture of 
such isomers and each of them are within the scope of this 
invention . 

[0039] 

The compounds of the invention can also exist as tautomers , 
and individual of such tautmers and the mixture thereof are 
within the scope of this invention. 

[0040] 

The compounds of the invention and their salts can be 
solvates, which are also within the invention. The solvent for 
the solvates is preferably water or ethanol . 

[0041] 

Specific examples of the compounds of the present 
invention include 1- (2 , 4-dichlorobenzyl) -2-methyl-6- ( (3- 

methylbenzene) sul fonyl carbamoyl ) ben z imidazole , 1- ( (l- 

bromonaphthalen-2-yl) methyl ) -2-methyl-6- ( (4- 

methylbenzene) sul fonyl carbamoyl ) ben z imida :;o 1 e , 6- ( 1- 

b u t a n e s a 1 f <: ■ n y 1 c a i - b a m c > y 1 ) - 1 - ( 4 - b r c > m o - - 2 - c h 1 ■> r o b e n z y 1 ) - 2 - 
methylbenzimidazole, 1 - ( 4 -foromo -2 - ch 1 o reben zy 1 ) - 2 --me t hy : - 6 - ( (3- 
methylbenzene) sul fonyl carbamoyl ) ben z imida zole , 6- ( 1- 

butanesul fonyl carbamoyl ) -1- (2-chloro-4-phonylbenzyl ) -2- 
methylbenzimidazole, 1- (2-chl oro-4- ( 2 -phony 1 e thy 1 ) benzyl ) -2- 

methyl-6- ( ( 4 -me thy Iben z ene ) sul f ony 1 ca rbamc v 1 ) benz imida -o ■ • f i - 



1™ (2-chloro-4- (n 
1- (2-chloro-4- (n 
1- (2-chloro-4- (n 
1- (2-chloro-4- (n- 



phenylethene) sul f-nyl carbamoyl ) b^nzimidazoie, o - ( 1 

butanesul. fony] .carbamoyl ) - 1- (2-chloro-4 - (phony 1 oxyme thy 1 ) benzyl ) - 
2-methylbenzimidazole, 1- (2- chl^ro-4- (phony loxymethyl ) benzyl ) -2 
methyl -6- ( (3-methylbonzeno) sul:o:.y] carbamoyl ) benzimidazole , 1 
(2-ch.l oro-4-- (n-ociyloxy) benzyl) -2-methyl- 6- (1- 
pontanosulf onylca r/bamoyl ) benzimidazole, 
octyloxy) benzyl) -2-methyl- 6-- ( (4- 

methylbenzene) sul fonyl carbamoyl ) benzimidazole , 
hexyloxy) benzyl) -2 -methyl -6- (1- 
pentanesulf onylcarbamoyl ) benzimidazole , 
pentyloxy) benzyl) -2-methyl- 6- (1- 
pentanesul f onylcarbamoyl) benzimidazole , 
pentyloxy) benzyl) -2 -methyl- 6- ( (4- 
me thy 1 benzene) sul f onylcarbamoyl ) benzimidazole , 
2-chlorobenzyl) -2 -methyl- 6- ( (4- 

methylbenzene) sul fonyl carbamoyl ) benzimidazole, 
propyloxy) benzyl) -2 -methyl -6- (1- 
pentanesulf onylcarbamoyl) benzimidazole , 
propyloxy) benzyl) -2-methyl-6- ( (4- 
methylbenzene) sul fonyl carbamoyl ) benzimidazole, 
(methyioxy) benzyl) -2-methyl-6- (1- 
pentanesul f onylcarbamoyl ) benzimidazole , 
(methyioxy) benzyl) -2-methyl-b- ( (4- 
methylbenzene) sulf onylcarbamoyl ) benzimidazole, 
( (2 -methyioxy ethyl) oxy) benzyl) -2-methyl -6- (1- 
pentanesul f ony 1 ca rbamoy 1 ) benzimidazole , 



1- ( 4-n-butyloxy- 
1- (2-chloro-4- (n- 
1- (2-chloro-4- (n- 
1- (2-chloro-4- 
1- (2-chloro-4- 
1- (2-chloro-4- 
1- (2-chloro-4- ( (2- 



rm 



:hyl::.xye*:hyl ) oxy) benzyl) -2 - me thy 1 - 6 - 



( (' 



methyl benzene) sulf. ny lcarbarm -y L ) b- mzimidaz :> 1 e 
(eycl opentylmethyl ■ -xy) benzyl ) - 2 -mer h y 1 - 6 - (1- 

pentanesul tonylcarbamoyl ) benzimidazole , 
(cyclopentylmethyloxy) benzyl ) -2-mothyl-6- ( (4- 

methylbenzone) sul f <--ny lcarbamoy ) benz imidazo! e 
( eycl open ty 1 methyl ( >:<v ) benzv 1 ) -2 - met! v 1 ~ h- ( ( F. ) - 



oro-4 - 



1- (2-chloro-4- 

1 - ( 2 -ch 1 o ro- 4 - 



1 - r 
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( ( 3 -methyl benzene) sulfonyl za rbarnoy 1 ) ben z imidazole , 1- ( 1 

ben zyloxy-2-ch Lore benzyl) -2 -methyl -6 - ( ( E ) - ( 2 - 

phenyl e there) s u 1 f ony 1 ca rbarnoy 1 ) benzin.idazole , 1- ( 4 -ben zy 1 oxy -2 
chlorobenzyl ) -2-methyl-6- ( (5-chloi:o-2- 
5 thiophene) s u 1 f < :> n y 1 c a r b a m o y 1 ) b e n z i m i d a z o 1 e , 1 - ( 1 - b e n z y 1 c ■ x y - 2 

chlorobenzyl ) -6- ( 1-butanesul f onyl carbamoyl ) -2- 

methylbenz imidazole , 1- ( 4 -ben zyl oxy- 2- chlorobenzyl. ) -2-;nethyl-6 
((E) -1-pent-l-enesulf onylcarbamoyl ) benzimidazole , 6- (1 

butanesui f onyl carbamoyl ) -1-- ( 2 - chloro- - 4 - (2-thienyl ) benzyl ) - 2- 
10 me thy lbenz imidazole, 1- (2- chloro- 4- (2-ohienyl) benzyl) -2: -methyl 
6- ( (E) -1-pent-l-enesul f onylcarbamoyl ) benzimidazole , 6 
(benzenesul f onylca rbamoyl ) -1- (2-chloro-4- (2-furyl) benzyl) -2- 
methyl benz imidazole , 1- ( 2 -chloro- 4- I 2- fu rv 1 ) benzol ) -:'- T npthvi 
( (3 -methyl benzene) sul f onylcarbamoyl ) benzimidazole, 1- (2 -chloro 

15 4- (2-furyl) benzyl) -2-methyl-6- ( (E) - (2- 

phenylethene) sul f onylcarbamoyl ) benzimidazole, 1- (2 -chloro- 4- (2 
furyl) benzyl) -6- ( ( 5 -chl or o-2- thiophene) sul f onyl carbamoyl ) -2- 
methylbenzimidazole , 6- ( 1-butanesul f onylcarbamoyl ) -1- (2-chloro 
4- (2-furyl) benzyl) -2 -me thy ibenz imidazol e , 1- (2 -chloro- 4- (2 

2 0 furyl) benzyl) -2 -methyl -6- ((E) -1-pent-l- 

enesulf onylcarbamoyl ) benzimidazole , 1- ( 2-ch loro- 4 -phenyl ben zyl ) 
2- (methyl oxyme thy 1 ) -6 - ( 1 -pentane sulfonyl carbamoyl ) benzimidazole , 
1- (2-chloro-4-phenylbenzyl) -6- ( (4- 
methylbenzene) sul f onyl carbamoyl ) »2- 

25 (methyloxymethyl) benzimidazole, 1- (2-chloro-4- (1-pentyn-l 

yl ) benzyl ) -2 -met hy .1- 6- ( 1 -pentanesul f ony 1 carbamoyl ) benzimidazole , 

1- (2-chloro 4- ( 1 -pemtyn- 1 -y 1 ) benzyl) -2- methy 1 - 6- ( (4 - 

me thy Ibenz one) sul f ony 1 ca rbarnoy 1 ) benzimidazole , 1- (2 -ch lore -4- ( 1 
hexyn- 1-yl ) benzyl ) -2-methyl-6~ ( 1- 

30 pentanesul f onylcarbamoyl ) benzimidazole , 1- (2-chloro-4- ( 1-hexyn 
1-yl) benzyl ) - 2 -methyl -6- ( (4- 

methyl benzene) su 1 fonyl carbamoyl ) benzimidazo ; e , 1 - ( 2 - ch 1 o r o- 4 - ( 1 ■ 
heptyn-1 -y? ) benzyl ) - 2 -me t h v ' - h - ( 1 - 
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othylbenzyl ) -methyl - 6- ( 1- 

pen tar.esul f onyl carbamoyl ) benzimidazoie , 1~ (2-chl oro-4 

othylbenzyl) -2-methyl-6- ( (4- 

methylbenzene) sul fonyl carbamoyl ) benz imidazole , 1™ (4-n-butyl-2 

chlorobeiizyl ) - 2-methyl-6- ( 1- 

pentanesulfony] carbamoyl) benzimidazole, i- (4- n -butyl-2 

chlorobenzyl) -2 -methyl -6- ( (4- 

rnethylbenzene) sul f onylcarbamoyl ) benzimidazole , 1- (2-ohloro-4- (1 
pentyl ) benzyl) -2-methyl-6- (1- 

pentanosulfonyl carbamoyl ) benzimidazole , 1- (2-chloro~4- (1 

pentyl) benzyl) -2-methyl-6- ( (4- 

methylbenzene) sul f onylcarbamoyl ) benzimidazole , 6- (1- 

butanesulf onylcarbamoyl) -1- (2-chloro-4- ( 1-hexyl ) benzyl ) -2- 
methylbenzimidazole, 1- (2-chloro-4- ( 1-hexyl ) benzyl ) -2-methyl-6- 
15 d-pentanesul fonyl carbamoyl) benzimidazole, 1- (2-chloro-4- (1- 

hexyl) benzyl) -2 -methyl- 6- ( (E) -1-pent-l- 

enesuif onylcarbamoyl ) benzimidazole , 1- (2-chloro-4- (1- 

hexyl) benzyl) -2-methyl-6- ( (E) - (2- 

phenylethene) su 1 f onylcarbamoyl ) benzimidazole , 1- (2-chloro-4- (1- 
hexyl) benzyl) -2-methyl-6- ( (5-chloro-2- 
thiophene) sulf onylcarbamoyl ) benzimidazole , 1- (2-chloro-4- (1- 

heptyl ) benzyl) -2 -me thy 1-6- ( 1- 

pentanesul tony 1 carbamoyl ) benzimidazole, 1- (2-chloro-4- (1- 

heptyl) benzyl) -2 -me thy 1-6- ( (4- 
2 5 methylbenzene) su If onylcarbamoyl ) ben z imidazole , 

butanesulf onylcarbamoyl) -1- (2-chloro-4- ( trif luoromethy 1 ) benzyl ) - 
2 - me t h y 1 b c n z im i d a z o 1 e , 6 - ( be nzenesul fonyl carbamoyl )- 1 - (2-c h 1 o r o - 
4- ( trif luorome thy 1 ) benzyl ) -2 -me thy Lbenz imidazole , 1- ( 2-chl oro- 4 - 
(trif] uor.jmothyl ) benzyl ) - 2 -methyl -h- ( ( 3- 

methylbenzene) sul f onylcarbamoyl ) benzimidazole , 1- (2-chloro-4- 

( trif luoromethy 1) benzyl) -2 -me thy 1-6- ( (E) - (2- 

phenyletheno) sul fonyl carbamoyl ) benzimidazole , 1- ( 2 - ch 1 o ro- 4 - 

(trif] uoromethyl ) benzyl ) -2 -methyl - 6 - ( f s - rh n o ro- 2 - 
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n-pentylamino) benzyl ) -2-methyl-6- ( (4- 

methylbenzene) sul fonyl carbamoyl ) ben:- imidazole , 1- (4 - (n 

butyryl amino) - 2 - ch 1 orobenzy 1 ) -2-methyl -6- ( 1- 

pentanesulfony.: carbamoyl) benzimidazole , 1- (4- (n-butyrylamino) -2 
chlorobenzyl) -2 -me thy 1-6- ( (4- 

methylbenzene) sul fonyl carbamoyl ) benz imida zol e , 1- (2-chloro-4 

morpholinobenzy 1 ) -2-methyl-6 - ( (4- 

methylbenzene) sul fonyl carbamoyl ) benz imida zole , 1- (2-chloro-4 

morpholinobenzyl) -2-methyl-6- (1- 

pentanesulf onyZ carbamoyl) benz imidazol e , l- (2-chloro-4 

(methylthio) benzyl) -2-methyl-6- (1- 

pentanesui fonyl carbamoyl) benzimidazole, 1- (2-chloro-4 

(methylthio) benzyl) -2-methyl-6- ( (4- 

methylbenzene) sulf onyl carbamoyl ) benz imidazole , 1- (2-chloro-4 

15 (trif luoromethyl ) benzyl) -2-methyl-6- ( (n- 

propylaminosul fonyl) carbamoy] ) benz imidazol e , 1- (2-chloro-4- 

phenylbenzyl ) -2 -methyl -6- ( (n- 

propylaminosul fonyl) carbamoyl ) benz imidazole, 6- ( (n- 

butylaminosulfonyl) carbamoyl) -1- ( 2-chloro- 4 -phenylbenzy 1 ) -2- 
methylbenzimidazole, 1- (2-chloro-4-phenylbenzyl) -6- ( (n- 

hexylaminosulf onyl) carbamoyl) -2-methylbenzimidazole , 6- 
( (benzylaminosulfonyl) carbamoyl) -1- (2-chloro-4-phenylbenzyl) -2- 
methylbenzimidazole, 1- ( 4 -bromo -2 -chlorobenzyl )- 6- ( (N- 

ethylaminosulfonyl) carbamoyl) -2-methylbenzimidazole, 1- (4-bromo- 
25 2-chlorobenzyl ) -2-methyl-6- ( (N-n- 

propylaminosul fonyl) carbamoyl) ben z imida zol e , 1- (4-bromo-2- 

chlorobenzyl) ~6~ < (n-bu tyl aminosu 1 fonyl ) carbamoyl ) -2- 

methylbenzimidaz. >le, 1- ( 4 -bromo- 2 ~ch 1 ore bonzy 1 ) -2-rnethy 1 -6- ( (IJ- 
n-pen^ylaminosu.] fonyl ) carbamoyl ) benz imidazole , 

( (benzylaminosul fonyl) carbamoyl) -1- ( 4 -bromo -2-chloroben zy 1 ) -2- 
methylbenzimidazole, 6- ( (N-n-butyl aminosul fonyl ) carbamoyl) -1- (2- 
chl :>ro-4- (methyloxy) benzyl) -2-methylbcnz imidazol e , 1- (2-chloro- 
4- (ethyloxy) benzyl ) -6- ( ( N- e thy 1 am i no s n 1 fonvl ) carh.--m-v' ) -?- 
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me thy lbenz imidazole, 1- (2-chloro-4- (pentyloxy) benzyl) (n- 

■ifihylaminosulfonyl) carbamoyl) -2-methylber:z imidazole , 1- (.?- 

chloro-4- (penty] oxy) benzyl) -2-methyl-6- ( (n- 

propylaminosulfonyl) carbamoyl) benzimidazole , h- ( ( n - 

butyl aminosul f onyl) carbamoyl) -1- (2 -chloro-4- (pentyloxy) benzyl) - 
2 -methy lbenz imida zole, 1- (2 -chloro-4- (2-furyl) benzyl) -6- ( (n- 

ethylaminosulf or.yl ) carbamoyl ) - 2 -methylbenz imidazole , 1- (2- 

chloro-4- (2-furyl) benzyl) -2-methyl-6- ( <n- 

propylaminosulfonyl) carbamoyl) benz imida zole , 6- ( (n- 

bu tyl amino sulf onyl) carbamoyl) -1- ( 2-cb loro-4- (2-furyl) benzyl) -2- 
me thy lbenz imida zole, 6-- ( (ben zyl aminosul f onyl ) carbamoyl) -1- (2- 

ch loro-4- (2-furyl) benzyl) -2 -me thy lbenz imida zol e , 1- ( 2 -chloro-4 - 
ethylbenzyl) -2-methyl-6- ( (N-n- 

propyl aminosul f onyl) carbamoyl) benz imidazole , 6- ( (N-n- 

butylaminosulf onyl ) carbamoyl) -1- ( 2-chloro-4-ethy lbenzyl ) -2- 
me thy lbenz imidazole, 6- ( (N-n-butyl ami nosulf onyl ) carbamoyl) -1- (2- 
chloro-4-n-hexylbenzyl ) -2-methylbenzimidazol e , etc . 
[0042] 

The benzimidazole derivatives and their pharmaceutically 
acceptable salts of the present invention that are mentioned 
herein above, based on their blood sugar level-depressing 
activity, are effective for preventing and treating various 
disorders such as impaired glucose tolerance, diabetes (type II 
diabetes), diabetic complications (e.g., diabetic nephropathy, 
diabetic neuropathy, diabetic retinopathy, etc.), insulin- 
resistant syndrome (e.g., insulin receptor disorders, Rabson- 
Kenderihal 1 syndrome , 1 epr eehaun i sr. , Kobber 1 ing-Dunn igan syndrome 
Scop syndrc mo , Lawrence syndrome , Gushing syndrome , acromegaly , 
etc - ) ' polycystic ovary syndrome, hype r 1 ip idemi a , 

atherosclerosis, cardiovascular disorders (e.g. , stenocardia, 
cardiac failure, etc.) , hyperglycemia (e.g., abnormal 

saccharometabol ism such as feeding disorders, etc.), 
pancreatitis , osteoporosis, hvpe ru r 1 r ^m i a h vn<^ r + s A ^-^ 



relaxing activity, bronchodi la ting activity, vasodilating 
activity, smooth muscle cell suppressing activity, and 
antiallergic activity, stenocardia , hyper tens ion , pulmonary 
hypertension, congestive heart failure, glomerulopathy (e.g., 
diabetic glomerulosclerosis, etc.) , tubulointerstitial disorders 
(e.g., renopathy induced by FK506, cyclosporin, etc.), renal 
failure, atherosclerosis, angios tenosis (e.g. , angios tenosis 
after percutaneous ar terioplas ty ) , distal angiopathy, cerebral 
apoplexy, chronic reversible obstructions (e.g., bronchitis, 
asthma (chronic asthma, allergic asthma) , etc.) , autoimmune 
disease, allergic rhinitis, urticaria, glaucoma, diseases 
characterized by enteromot i 1 i ty disorders (e.g., hypersensitive 
enteropathy syndrome, etc.), impotence (e.g., organic impotence, 
psychic impotence, etc.), diabetic complications (e.g., diabetic 
gangrene, diabetic arthropathy, diabetic glomerulosclerosis; 
diabetic dermopathy , diabetic neuropathy, diabetic cataract , 
diabetic retinopathy, etc.), nephritis, cachexia (e.g., 
progressive weight reduction due to lipolysis, myodegeneration, 
anaemia, edema, anorexia, etc. in chronic diseases such as 
cancer, tuberculosis, endocrine diseases, and AIDS), 
pancreatitis, post-PTCA restenosis, etc. 
[0043] 

For use in the treatment of diseases or disorders, such as 
those mentioned herein above, the benzimidazole derivatives of 
the present invention may be formulated into pharmaceutical 
compositions of ordinary forms, which comprise, as an active 
ingredient, any of the derivatives along with pharmaceutical ] y 
acceptable carriers, such as organic or inorganic solid or 
liquid vehicles, and which are suitable f > r peroral 
administration, parenteral administration or external 

application. The pharmaceutical compositions may be of any solid 
form of tablets, granules, powders, capsules, etc., or may be of 
t n y 1 i qu i d f o r m of solutions, s u s n o r. s i o n s , s v runs , ^m 1 : 1 s A r - ^ ^ 



If desired, the pharmaceutical compositions may further 
contain a pharmaceutical aid, a stabilizer, or a wetting agent, 
and also any ordinary additive of, for example, lactose, citric 
acid, tartaric acid, stearic acid, magnesium stearate, terra 
alba, sucrose, corn starch, talc, gelatin, agar, pectin, peanut 
oil, olive oil, cacao butter, ethylene glycol, etc. 

[0045] 

The amount of the above-mentioned derivative of the 
present invention to be used shall vary, depending on the age 
and the condition of patients, the type and the condition of 
diseases or disorders, and the type of the derivative to be used 
In general, for peroral administration, the dose of the 
derivative may be from 1 to 100 mg/kg; and for intramuscular 
injection or intravenous injection, it may be from 0.1 to 10 
mg/kg. Such a unit dose may be applied to a patient once to four 
times a day. 

[0046] 
[Examples ] 

The present invention is illustrated more specifically by 
referring to the following Examples. However, the present 
invention is not limited thereto. 

[0047] 
Pro duction Example 1 
(Step 1) 

<Production of ethyl 4- (acetylamino) -3-ni trobenzoate> 

Acetyl chloride (62 ml) was added dropwise to a mixture of 

g of ethyl 4-amino-3-nitrobenzoate , 110 ml of 
diniethy: aniline, and 940 ml of toluene in an ice baih. The 
reaction mixture was stirred at 50°C for 'A hours, and was then 
cooled and quenched with the addition of 142 ml of water. The 
toluene layer was separated , and the organic layer was washed 
with dilute hydrochloric acid, and subsequently with water. The 
or cranio layer was con c^n c r a t ^ci ^o -= um^ ^ f ^rpr.-v^^ /o 



title* compound. 

[Properties of the compound] 

1 H — NMR ( CDC 1 3 , 5 ppm) : 1.42(3H, t, J=7 . 1 Hz), 2.33(3H, s), 4.42(2H, 
q, J-7.1 Hz) , 8.28(1H, dd , J=2 . 1 and 3.9 Hz), 8.89(1H ; d, J-2 . 1 
Hz), 8.9K1H, d f J=8.9 Hz), 10.55(1H, bts). 

[0048] 
(Step 2) 

<Produotion of ethyl 4 - ( acetylami no ) -3- aminobenzoate> 

A mixture of 45.3 g of a wet crystal of ethyl 4- 

(acetylamino) -3-nitrobenzoate (purity: 66.2%), 191.6 g of 
ethanol, 31.9 g of water, and 3.0 g of 5% palladium on carbon 

(water content: 50%) was stirred in a hydrogen atmosphere at 
40 °C for 19 hours. The catalyst was removed usincr a fi 1 tratinn 
aid, and washed with 30.0 g of a mixed solvent of water and 
ethanol at a ratio of 1:9. The filtrate was concentrated, 33.0 g 
of t-butylmethyl ether was added dropwise thereto at 50 °C, and 
the mixture was cooled to 10°C for crystallization. The crystals 
were collected, washed with 30.0 g of t-butylmethyl ether, and 
dried under reduced pressure at 60 °C to give 18.2 g of the title 
compound . 

[Properties of the compound] 

] H-NMR(DMSO-d 6 , 5 ppm): 1.27(3H, t) , 2.05(3H, s), 4.23(2H, q) , 
5.19(2H, s) , 7.13(1H, d, J=8 . 2 Hz), 7.35(1K, s), 7.47(1H, d, 
J=8 .2 Hz) , 9.19 (IK, s) . 

[0049] 
(Step 3) 

Production of ethyl 4 - (acetylamino) - 3 - ( (2,4- 

dichl or obcnzyl ) amino) benzoate> 

A mixture of 250 g of ethyl 4 - ( a ce ty 1 ami no ) - 3 - 
aminobenzoate , 264 g of 2 , 4 -dichlorobenzyl chloride, 187 g of 
potassium carbonate, 50.6 g of sodium iodide, 500 g of water, 
and 1100 g of ethyl acetate was stirred at 70 to 73 °C for 16 
hours. T h e o t. h y 1 ar^tatp 1 a v ^ r was s^rara w h i ■ ^ h ■. - ] i ^ n n 
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solvent of ethyl acetate and t-bu ty 1 me thy 1 ether at a ratio of 
1:2. The crystals were dried to give 296.6 g of the title 
compound . 

[ Proper ti es of the compound] 
5 : H-NMR (CDOI3 5 ppm) : 1.37 (3H, t , J = 7 . 1 Hz), 2.23 (3H, s), 4.30 (2H, 
q, J = 7.1 Hz), 4.38(1H, d, J=5 . 3 Hz), 4.41(2H ; d, J-5 . 7 Hz), 
7.18(1H, d, J=8.3 Hz), 7.3K1H, d, J=8 . 3 Hz), 7.39(1H, d, J^7 . 3 
Hz), 7.42(1H, d, J-2.0 Hz), 7.46(1H, d, J-8.2 Hz), 7.51(1H, d, 
J-8 . 2 Hz) . 
10 [0050] 

(Steps 4 and 5) 

Production of 6-carboxy-l~ (2 , 4-dichlorobenzyl ) -2- 

methylbenzimidazole> 

A mixture of 250 g of ethyl 4- (acetylamino) -3- ( (2 , 4- 
15 dichl orobenzyl ) amino) benzoate , 68.4 g of concentrated 

hydrochloric acid, and 1197 g of ethanol was refluxed for 2 
hours to give 1- (2 , 4-dichlorobenzyl) -6- ( ethoxycarbonyl ) -2- 
methylbenzimidazole. To this reaction solution, a solution 
consisting of 105 g of sodium hydroxide and 1000 g of water was 
added, and the reaction solution was refluxed for 2 hours. The 
reaction solution was cooled, and was neutralized with the slow 
addition of 193.3 g of concentrated hydrochloric acid. The 
crystals precipitated were separated through filtration , were 
washed with 900 ml of a mixed solution of ethanol and water at a 
ratio of 2:1, and were dried to give 214 g of the title compound. 
[ P roperties of the compound] 

H-NMK ( DMSO-dt , 5 P pm): 2.52 (3H, s), 5.62 (2H, s), 6.53 (1H, d, 
Jr=3 - 5 Uz) r 7.33 (1H, dd, J-8.5 and 2.1 Hz), 7.64 (1H, d, J-8 . 4 Hz), 
7 - 74 ( IH, d , J-2 .2 Hz) , 7.81 (1H , dd , J~8 . 4 and 1.4 Hz) , 7 . 93 (1H , 
30 s) , 12 .74 (1H, brs) . 
[0051] 
Pro du cti on Example 
(Step 1) 



2 0 



2 5 



1, the title compound was produced from 0.50 g of ethyl 4- 
(acetylamino) -3-aminobenzoate, 0.81 g of l-bromo-2- 

(bromomethyl) naphthalene, 0.3 8 g of sodium carbonate, and 0.10 g 
of sodium iodide. This compound was used immediately in the 
subsequent step . 

[0052] 
(Steps 2 and .3) 

<1- ( ( 1-Bromonaphtha len-2-yl ) methyl ) -6-carboxy-2- 
methylbenzimida zole> 

According to the procedures of Steps 4 and 5 in Production 
Example 1, 0.514 g of the title compound was produced from ethyl 
4- (acetylamino) -3- ( ( (l-bromonaphthalen-2- 
yl) methyl) amino) benzoato obtained in the step above. 
[Properties of the compound] 

^-NMRfDMSO-de, 5 ppm) : 2.56(3H, s), 5.84(2H, s) , 6.61(1H, d, 
J=8.6 Hz) , 7.63UH, t, J=7 . 8 Hz), 7.66(1H, d, J=8 . 5 Hz), 7.75(1H, 
t, J=7.8 Hz), 7.81(1H, d, J=8.6 Hz), 7.86(1H, d, J=8 . 6 Hz), 
7.95(1H, d, J=8.2 Hz), 7.99<1H, s), 8.30(1H, d, J=8 . 6 Hz), 
12 . 6 9 (1H , s) . 

[0053] 
Production Exa mp 1 e 3 
(Step 1) 

Production of ethyl 4- (acetylamino) -3- ( (4-bromo-2- 

chlorobenzyl ) amino) benzoate> 

According to the procedure of Step 3 in Production Example 
1, 3.00 g of the title compound was produced from 2.22 g of 
° thy] 4- ( acetylamino) - 3 -ami noben zoa te , 2.60 g of 4-bromo-; - 
chlorebenzyl bromide, and 1.66 g of potassium carbonate. 
[Properties of the compound! 

: H-NMP(DMSO-d 6 , 5 ppm): 1.23 (3H, d, J=7 . 1 Hz), 2.10(3H, s), 
4.18C2H, q, J=7.1 Hz), 4.39(2H, d, J=5 . 8 Hz), 6.05(1H, t, J=5 . 3 
Hz), 6.39(1H, d, J=1.7 Hz), 7.19 (1H, dd , J=l . 7 and 8.2 Hz), 
7.35 (1 H , d , J- 8 . 3 Hz), . 4 0 (1 H , d , -7-8.2 Hz) 7 sofiu, , .t-i . q 



<Production of 1- ( 4-b.r omo-2 -chloroben zy 1 ) -6-carboxy-2- 

met by 1 ben z imida zo 1 e> 

According to the procedures of Steps 4 and 5 in Production 
Example 1, 2.03 g of the title compound was produced from 3.00 g 
of ethyl 4~ (acetylammo) -3- ( (4-bromo-;?- 

chlorobenzyl ) amino) benzoate via 1- ( 4-bromo-2-chlorobenzyl ) -b- 
( e t hoxy car bony 1 ) -2 -me thy 1 ben z imidazole . 
[Properties of the compound] 

l H-NMR(DMSO-d 6 , 5 ppm) : 2.50 (3H, s), 5.58(2H, s), 6.45(1H, d, 
J-8.4 Hz), 7.45(1H, dd , J=2 . 0 and 8.4 Hz), 7.63(1H, d, J=8 . 4 Hz), 
7.80(1H, dd, J=1.4 and 8.4 Hz), 7.84(1H, d, J=2 . 0 Hz), 7.97(1H, 
d, J=1.4 Hz), 12.7 (1H, brs) . 

r 00 55 1 
Production Example 4 
(Step 1) 

<Production of ethyl 4- (acetylamino) -3- ( (2-chloro-4- 

phenyl benzyl ) amino) benzoate> 

According to the procedure of Step 3 in Production Example 
1, 3.10 g of the title compound was produced from 2.22 g of 
ethyl 4- (acetylamino) -3-aminobenzoate , 3.37 g of 2-chloro-4- 
pheriylbenzyl bromide, and 1.66 g of potassium carbonate. 
[Properties of the compound] 

: H-NMR(CDC1 3 , 5 ppm): 1.36 (3H, t, J=7 . 1 Hz), 1.92 (1H, brs), 
2.23(3H, s) , 4.2-4.6(5H, m) , 7.37(1H, t, J=7.3 Hz), 7 . 4 1 - 7 . 5 8 ( 9H , 
m) , 7.64 (1H, s) . 
[0056] 

(Steps 2 and 3) 

<:p reduction of 6 - :a rboxy - 1 - (2-ch.loro-4 phenyl benzyl ) - 2 - me thy] - 

benz imida zo 1 e> 

According to the procedures of Steps 3 and 4 in Production 
Example 1, 2.50 g of the title compound was produced from 3.00 g 
of ethyl 4- (acetylamino) -3- ( ( 2 - ch 1 ore- 4- 

p heryl ber.zv 1 . ) a m i n o ) b ^ n z o a 4 . ^ v i a ] - f "? - ^ h 1 r ~> r ~ ^ - 4 - n v ^ o r. v " h ^ r. 7. v 1 ) - a - 



J=&.1 Hz), 7.38(111, t , j=7 .2 Hz), 7.45 (2H, t) , 7.56(1H, dd , 
J=l .7 and 8.1 Hz), 7.67 (2H, d, J = 7 . 4 Hz), 7.76 (1H, d, J=8 . 5 Hz), 
7.66(1H, d, J=1.7 Hz), 7.93(1H, d, J=8 . 5 Kz), 13.0(1H, brs). 

[0057] 

5 Production E x amp 1 e 5 
(Step 1) 

<Production of ethyl 4- ( ace ty lamino ) -3- ( (2-chloro-4- (phenyl- 

oxynethyl ) benzyl ) amino) benzoate> 

According to the procedure of Step 3 in Production Example 
10 1/ 1.63 g of the ti~le compound was produced from 0.80 g of 

ethyl 4- (acety lamino) -3-aminobenzoate , 0.96 g of 2-chloro-4- 

(phenyloxymethyl) benzyl chloride, 0.47 g of sodium carbonate, 

and 0.30 a of sodium iodide. Th 

in the subsequent step. 
15 [0058] 

(Steps 2 and 3) 

<Production of 6-carboxy-l- (2-chloro-4- (phenyloxymethy 1 ) benzyl) - 
2-methylbenzimidazole> 

According to the procedures of Steps 4 and 5 in Production 
20 Example 1, 0.78 g of the title compound was produced from 1.63 g 
of ethyl 4- (acetylamino) -3~ ( (2-chloro-4- 

( phenyl oxyme thy 1 ) benzyl ) amino) ben z oat e via l-(2-chloro-4- 

(phenyloxymethyl) benzyl) -6- ( ethoxycarbony 1 ) -2- 
methylbenzimidazole . 
25 [Properties of the compound] 

1 H-NMR (DMSO-dfi , 5 ppm): 2.52(3H, s), 5.07(2H, s), 5.61(2H, s), 
6.56(1H, d, J = 7.8 Hz), 6.92(1H, t, J=7 . 1 Hz), 6.97(2H, d, J = 7 . 5 
Hz) > 7.27(3H, m) , 7.62(2H, s), 7.79 (1H, d, J-8.0 Hz), 7.95 (1H, 
s) . 

3 0 [0059] 

Pro duction Example 6 
(Steps 1 and 2) 

<Prodnrt:on of 1 - ( 7 - r h ^ o r n - A - v d r ^ x v b ^ r 7 v ~ ) - >- -■ ( ^ * > ^ - • - » k ■ , > . , 7 ^ ) 



potassium carbonate, 1.28 g of sodium iodide, 35 ml of ethyl 
acetate, and 13 ml of water was stirred at 70 °C for 15 hours. 
After the reaction was completed , the solution was separated. 
After washed with water, the organic layer was concentrated 
under reduced pressure . To the oily residue, 30 ml of ethanol 
and 3.2 g of 35% hydrochloric acid was added and the solution 
was stirred at 70 °C for 3 hours. The reaction solution was 
extracted with ethyl acetate and water . The organic layer was 
concentrated, and, for crystallization, ethanol was added to the 
residue obtained. The crystals obtained through filtration were 
dried to give 1.53 g of 1- (2-chloro-4-hydroxyben-yl) -6- 
(ethoxycarbonyl) -2-methylbenz imida zole . The filtrate was 

concentrated, and, for crystal 1 iza ti 

residue obtained. The crystals obtained through filtration were 
dried to give 4.72 g of 1 - ( 2 -ch l'oro- 4-hydroxyben zyl ) - 6 - 
(ethoxycarbonyl) -2-methylbenz imida zole . 
[Properties of the compound] 

1 H-NMR(CDC1 3 , 5 ppm) : 1.39(3H, t, J=7 . 1 Hz), 2.50(3H, s), 4.37(2H, 
q, J=7.1 Hz), 5.37 (2H, s), 6.14(111, d, J=8 . 4 Hz), 6.47(1H, dd , 
J=8.5 and 2.2 Hz), 7.01(1H, d, J=2 . 2 Hz), 7.67(1H, d, J=8 . 4 Hz), 
7.96(1H, d, J=8.8 Hz), 7.99(1H, s). 

[0060] 
(Step 3) 

Production of 1- ( 4-n-buty loxy-2-chlorobenzyl ) -6- (ethoxy- 

carbonyl) -2 -methyl ben z imida zole> 

N,N-dimethylformamide (5 ml) was added to 0.20 q of an 

oily substance of 60% sodium hydride, to which 0.80 g of the 
crystals of 1- ( 2 - ch 1 o r o- A -hyd roxyben zy .1 ) -6 - ( e t hoxy ca rbony 1 ) -i^- 
me thy Ibenz imida zole was added port ioriwi se at room temperature. 
After the solution was stirred at room temperature for 1 hour, 
°* 28 9 of n-butyl. bromide (4.14 rnmol) was added, and the 
solution was stirred at room temperature for another 15 hours. 
T h e reaction solution was d i 1 u ^ ^ d ^ n d • ••• >: * > ^ ^ o h >- ■ - v >; . • ^ - -; - ^ 



[Properties of the compound] 

] H-NMR (CD01,, 5 ppm) : 0.95(3H, t, J=7 . 5 Hz), 1.39(3H, t, J=7.3 
Hz), 1 .42-1 . 50 (2H, m) , 1 . 7 0 - 1 . 7 3 ( 2 H , m) , 2.57(3H, s), 3.90(2H, t, 
J=6.4 Hz), 4.37(2H, g, J=6.9 Hz), 5.38(2H, s), 6.37(1H, d , J=8 . 6 
5 Hz), 6.62 (1H, del, J=8.6 and 2.5 Hz), 7.00 (1H, d, J-2 . 5 Hz), 
7.73(1H, d, J=8.5 Hz), 7.96(1H, s), 7.98(1H, d, J=8 . 6 Hz). 

[0061] 
(Step 4) 

<Production of 1- (4-n-butyloxy-2-chlorobenzyl) -6-carboxy-2- 

1 0 methylbenzimidazole> 

Sodium hydroxide (0.17 g) , 8 ml of ethanol , and 4 ml of 
water were added to 0 . 62 g of 1 - ( 4-n-buty loxy-2-chlorobenzyl ) -6- 
(ethoxycarbonyl) - 2 -me thvlbenz imidazole . and the mixture w ^ « 
stirred at 80°C for 4 hours. The solution was adjusted to a pH 

15 of about 5 with 35% hydrochloric acid. The precipitated crystals' 
were filtered and dried to give 0.42 g of the title compound as 
crystals . 

[Properties of the compound] 

1 H-NMR ( DMS0-d 6 , 5 ppm) : 0.89 (3H, t, J = 7.5 Hz), 1 . 35-1 . 42 (2H , m) , 
20 1 . 60-1 . 68 (2H, m) , 2.52(3H, s), 3.94(2H, t , J=6 . 4 Hz), 5.51(2H, 
s) , 6.56(1H, d, J=8.7 Hz), 6.81(1H, dd , J=8 . 7 and 2.5 Hz), 
7.10(1H, d, J-2. 5 Hz), 7.6M1H, d, J- 8 . 4 Hz), 7.88(1H, dd , J=8 . 4 
and 1.3 Hz), 7.94(1H, s), 12.68(1H, brs). 
[0 062] 

'° 5 Production Example 7 
(Step 1) 

Production of 1- (2-chloro-4 - ( n-oc:y loxy ) benzyl.) -6- 

(ethoxycaj bonyl ) - 2 --me thy Vben z imi da zo 1 e> 

According tc the procedure of Stop 3 in Production Example 
6, 1.03 g of the title compound was produced from 0.124 g of an 
oily substance of 60% sodium hydride, 4 ml of N , N- 
dimethyl f ormamide , 0.80 g of 1- ( 2 -ch I c- ro- 4 -hyd roxybenzy 1 ) - 6 - 
(ethoxycarbonv 1 ) - 2 - rr. ° t h \ r ■ b e n z ; m i d a z o " , ^ r. d 0 . Q q a n ^ r ^ _ 0 n ■>- v - 



t, J--6.1 Hz), 1 . 73-1 . SI (2H, m) , 2.56(3H, s), 3.39(21;, J=6 . i 

Hz) , 4.37 (2H, q, J=7 . 0 Hz), 5.38 (2H, s), 6.37 (1H, d, J-8 . 7 Hz) 
6.62(1H, dd, J=8.7 and 2.5 Hz), 6.99(1H, d, J~2 . 5 Hz), 7.73(1H 
d, .2=8.4 Hz), 7 . 95-8 . 04 (2H , m) . 

[0063] 
(Step 2) 

< Production of 6-carboxy-l- (2-chloro-4- (n-octyloxy) benzyl) -2- 
methylbenz imidazole> 

According to the procedure of Step 4 in Production Example 
6, 0.607 g of the title compound was produced from 1.03 g of 1- 
(2-chloro-4- (n-octyloxy) benzyl) -6- (ethoxycarbony 1 ) -2- 
methylbenzimidazole . 
[Properties of the compound] 

1 H-NMR(DMSO-d 6 , 8 P p m ) : 0.83(3H, t, J = 7 . 0 Hz), 1 . 19-1 . 39 (10H , m) , 
1.65(2H, m) , -3.93(2H, t, J=6 . 5 Hz), 5.51(2H, s), 6.55(1H, d, 
J=8.8 Hz), 6.8K1H, dd, J=8 . 7 and 2.5 Hz), 7.10(1H, d, J=2 . 5 Hz) 
7.61 (1H, d, J=8.5 Hz), 7.78(1H, dd , J=8 . 4 and 1.5 Hz), 7.94(1H, 
d, J=l.l Hz), 12.68(1H, brs) . 

[0064] 
Prod ucrion Exampl e 8 
(Step 1) 

Production of 1- ( 2-chloro-4- (n-hexyloxy) benzyl ) -6- 

(ethoxycarbonyl) -2-methylbenzimidazole> 

According to the procedure of Step 3 in Production Example 
6, 0.94 g of the title compound was produced from 0.093 g of an 
oily substance of 60% sodium hydride, 5 ml of N,N- 
dimethyl forrnamide, 0.600 g of 1- (2-chloro-4-hydroxybenzyl ) -6- 
(eth :>xycarbor.yl ) -iJ-mothylber.zimidazo] e , and 0.657 g of n-hexyl 
iodide. The compound obtained was used in the subsequent stop 
without further treatments . 

[0065] 
(Step 2) 

<F'roduction of 6 - ca rboxy- 1 - ( 2 - ch 1 n r o- 4 - (n- ;•• . ;<•.• ' >:v ) }-. • ' ) 



(2-chloro-4- (n-hexy 1 oxy ) benzyl ) -6 - ( ethoxy carbony 1 ) -2- 
methylber. z imidazole . 
[Properties of the compound] 

] H-NMR(DM30-d 6 , 5 ppm): 0.84(3H, t, J=7 . 0 Hz), 1 . 2 3 - 1 . 3 0 ( 4H , m) , 
1 .32-1 . 38 C'!H, m) , 1 . 62-1 . 6 8 (2H , m) , 2.52(3H, s), 3.92(2H, t, 
J='5.5 Hz), 5.51 (2H, s), 6.55(1H, d, J=8.2 Hz), 6.81 (1H, dd , 
J=8.6 and 2.6 Hz), 7.10(1H, d, J=2.6Hz), 7.60(1H, d, J-8.4 Hz), 
7.87(1H, d, J=8.4 and 1.5 Hz), 7.93(1H, d, J-1.3 Hz). 

[0066] 
Prod uct io n_ Ex ample 9 
(Step 1) 

Production of 1- (2-chloro-4- (n-pentyl oxy) benzyl) -6- 

(ethoxycarbonyl) -2 -methylbenz imidazole> 

According to the procedure of Step 3 in Production Example 
'6, the title compound was produced' from 0.174 g of an oily 
substance of 60% sodium hydride, 5 ml of N , N- dimethyl f o rmamide , 
1.00 g of 1- (2-chloro-4-hydroxybenzyl) -6- (ethoxycarbonyl ) -2- 
methylbenzimidazole, and 1.149 g of n-pentyl iodide. This 
compound was used immediately in the subsequent reaction. 
[0067] 

(Step 2) 

Production of 6-carboxy-l- (2-chloro-4- (n-pentyloxy) benzyl) -2- 
methylbenz imidazole> 

According to the procedure of Step 4 in Production Example 
6, 0.915 g of the title compound was produced from l-(2-chloro- 
4- (n-pentyloxy) benzyl) -6- (ethoxycarbonyl ) -2-methylbenz imidazole 
which was obtained by the above-mentioned procedure. 
[Properties of the compound] 

: H-NMR(DMSO-d*, 5 ppm): 0.35 (3H, t, J- 7 . 0 Hz), 1.26-1.37(41!, :n) , 
1.62-1.69 (2H, m) , 2.49 (3H, s), 3.93 (2H, t, J=6 . 6 Hz), 5.51 (2H, 
s) , 6.55 (1H, d, J=8.6 Hz), 6.81 (1H, dd , J=8 . 6 and 3.5 Hz), 
7.10(1H, d, J-2.5 Hz), 7.60 (1H, d, J-8.4 Hz), 7.77 (1H, d, J-8.3 
Hz), 7.93 ( 1 H , s ) . 



< Product ion of 1- (2-chloro-4- (n-propyloxy) benzyl ) -6- 

(ethoxycarbonyl ) -2 -me thy 1 ben z imida zo I e> 

According to the procedure of Step 3 in Production Example 
6 ' tho title compound was produced from 0.174 g of an oily 
5 substance of 60% sodium hydride, 5 ml of N , N-dimethy 1 f ormamide , 
1 ■ 00 of 1- (2-chloro--4-hydroxyberizyl) -6 - ( e thoxy car bony 1 ) -2- 

methylbenzimidazole , and 0.986 g of n-propy 1 iodide. This 
compound was used immediately in the subsequent reaction . 
[0069] 
10 (Step 2) 

<Production of 6-carboxy-l- (2-chloro-4- (n-propyloxy ) benzyl) -2- 
methylbenzimidazole> 

According to the Drocedure of st- 
6, 0.835 g of the title compound was produced from 1- (2-chloro- 
15 4- (n-propyloxy) benzyl) -6- ( ethoxycarbony 1 ) -2 -methyibenz imidazole 
which was obtained by the above-mentioned procedure. 
[Properties of the compound] 

1 H— NMR ( DMSO-des , 5ppm): 0.92(3H, t, J=7 . 4 Hz), 1 . 64-1 . 71 (2H , m) , 
2.49(3H, s) , 3.90(2H, t, J=6 . 6 Hz), 5.51(2H, s), 6.55(1H, d, 
20 J=8.7 Hz), 6.8K1H, dd , J=8 . 5 and 2.5 Hz), 7.10(1H, d, J=2 . 4 Hz), 
7.60(1H, d, J = 8.4 Hz), 7.78(1H, d, J=8 . 4 Hz), 7.94(1H, s). 
[0070] 

Product i on Example 1 1 
(Step 1) 

25 Production of ethyl 4- (acetylamino) -3- ( (2-chloro-4- 

(ethyloxy) benzyl) amino) benzoate> 

According to :he procedure of Step 1 in Production Example 
1 ' 1 ■ 3 4 3 ° f thG t i t .1 e c <: nip c u r: d w a s p r o d -jee d i ' r o rn 1.12 g of 
° : - h V ] -l- (acetylamino) - 3-ami nobenzoa te , 0.36 g of 2-chloro-4- 
30 (ethyloxy) benzyl chloride, 0.80 g of sodium carbonate, and 0.33 
g of sodium iodide. This compound was used immediately in the 
subsequent step . 
[007 11 



According to the procedures of Stops 2 and 3 in Production 
Example 1, 0.91 g of the title compound was produced from 1.34 g 
of ethyl 4- (ace ty lanvino ) -3- ( ( 2-ch loro-4 - 

( ethyl oxy) benzyl ) amino) benzoate via 1- ( 2-ch l.oro-4 - 

(ethyloxy) benzyl) - 6 -ethoxy ca rbony 1 ) -2 -me thy .1 ben z imida zo 1 e . 
[Properties of the compound] 

: H-NMR (DMS0-d 6 , 5 ppm) : 1.27 (3H, t, J = 6 . 9 Hz), 2.49 (3H, s), 
3.99(2H, q, J=6 . 9 Hz), 5.52(2H, s), 6.56(1H, d, J=6 . 4 Hz), 
6.81(1H, d, J-6.8 Hz), 7.09(1H, d, J==2 . 0 Hz), 7.66(1H, brs), 
7.78(1H, brs), 7.99(1H, brs), 12.69(1H, brs). 
[0072] 

P roduction Example 12 
(Step 1) 

< Production of l-(2-chloro-4- (methyl oxy) benzyl )-6- 

(ethoxycarbonyl ) -2-methy lbenz imidazole> 

According to the procedure of Step 3 in Production Example 
6, 0.67 g of the title compound was produced from 0.288 g of an 
oily substance of 60% sodium hydride, 5 ml of N , N- 
dimethylf ormamide , 2.07 g of 1 - ( 2-chloro- 4- hydroxybenzyl ) -6- 

(ethoxycarbonyl ) -2-methylbenzimidazole , and 1.19 g of methyl 
iodide . 

[Properties of the compound] 

; H-N!VIR(DMSO-d 6 , 5 ppm): 1.29 (3H, t, J=7 . 1 Hz), 2.52 (3H, s), 
3.73(3H, s) , 4.27(2H, g, J = 7 . 1 Hz), 5.53(2H, s), 6.63(1H, d, 
J=8.6 Hz), 6.84(1H, dd , J=8 . 6 and 2.4 Hz), 7.12(1H, d, J=2 . 4 Hz), 
7.63(1H, d, J=8.4 Hz), 7.79(1H, d, J=8 . 4 Hz), 7.96(1H, s). 

[007 3] 
(Step 2) 

<Prcduction of 6-ca rboxy- 1- ( 2 - oh 1 o r o- 4 - (methyl oxy) benzyl) 2 
me thy lbenz imidazo le> 

According to the procedure of Step 4 in Production Example 
6, 0.54 g of the title compound was produced from 0.67 g of 1- 
( 2 - c h 1 o r o - 4 - ( m o t h v 1 r ) x v ) b ^ n z v n ) - £ - ( ^ J h o x \* r- r t n r. v "M - 7 - 



6 . 59 (IK, d, J-8.6 Hz), 6.83(1H, dd , J"2 . 5 and 8.6 Hz), 7 . 12 (1H, 
d * J=2.5 Hz), 7.6K1H, d, J=8.4 Hz), 7.78(1H, d, J-8.4 Hz), 
7 . 94 (1H , s) , 12 .75 (1H, brs) . 
[ 0 0 7 4] 

Pro duc tion Example _JL _3 
(Step 1) 

<P reduction of 1- ( 2-chloro-4- ( ( 2-methyloxyethy 1 ) oxy) benzyl) -6- 
(ethoxycarbonyl ) -2-methylbenzimidazole> 

According to the procedure of Step 3 in Production Example 
6, the title compound was produced from 0.093 g of an oily 
substance of 60% sodium hydride , 5 ml of N , N-dimethyl f ormamide , 
0.60 0 g of 1- (2-chloro-4-hydroxybenzyl) -6- (ethoxycarbonyl ) -2- 
methylbenzimidazole, and 0.431 g of 2-methyloxyethyl bromide. 
[Properties of the compound] 

2 H-NMR (CDC1;., , 5 ppm) : 1.39(3H, t,'J=7.1 Hz), 2.56(3H, s), 3.43(3H, 
s) , 3.72(2K, t, J=4.6 Hz), 4.07<2H, t, J=4 . 6 Hz), 4.38(2H, q, 
J=7 .2 Hz) , 5 . 3 9 (2H, s) , 6 . 37 (1H, d, J = 8 .6 Hz), 6 . 67 (1H , dd, 
J=8.7 and 2.2 Hz), 7.04(1H, d, J=2 . 4 Hz), 7.73(1H, d, J=8 . 4 Hz), 
7 . 93-8 . 02 (2H, m) . 

[0075] 
(Step 2) 

<Production of 6-carboxy-l- (2-chloro-4- ( (2- 

methloxyethyl) oxy) benzyl) -2-methylbenzimidazole> 

According to the procedure of Step 4 in Production Example 
6 , the title compound (0 . 332 g) was produced from 1- (2-chloro-4- 
( ( (2-methyloxyethyl ) oxy) benzyl ) -6 - (ethoxycarbonyl ) -2- 

me thy Ibenziraidazol e which wis obtained by the above mentioned 

p roeedure . 

[ P roperoi es of the compound j 

''H - NMR ( DMSO-de , 5 ppm): 2.49 (3H, s), 3.26 (3H, s), 3.60 (2H, t, 
J-4.5 Hz), 4.07(2H, t, J=4 . 5 Hz), 5.52(2H, s), 6.56(1H, d, J=8 . 8 
Hz), 6.44 (1H, dd, J-8.6 and 2.6 Hz), '7.13 (1H, d, J-2 . 6 Hz), 
7.61 (1H, d, J— 8 . 4 Hz), 7.78 (1H, dd , J-R.4 and 1 . S H:M 7.0^ nH 



Produ ctic n Example 14 
(Step 1) 

< Production of 1- (2-chloro-4- ( eye 1 open ty line thy loxy ) benzyl ) -6- 
{ ethoxyca rbonyl ) -2 -methy lben z imida z o 1 e> 

According to the procedure of Step 3 in Production Example 
6, 0.640 g of the title compound was produced from 0.155 g of an 
oily substance of 60% sodium hydride, 5 ml of N , N- 
dimeohyl f ormamide , 1.00 g of 1- ( 2 -chloro-4-hydroxybenzy 1 ) -6- 
(ethoxycarbonyl ) -2-methylbenz imidazole , and 0.78 g of 

( (methane sul fony loxy ) methyl ) cyclopentane . 
[Properties of the compound] 

1 H— NMR (CDC 1 3 , 5 ppm) : 1 . 2 9- 1 . 37 ( 2H , m) , 1.39(3H, t, J=7 . 3 Hz), 
1 . 52-1 . 67 (2H # m) , 1 . 7 8 - 1 . 8 4 ( 2H , m) , 2 . 2 7-2 . 37 ( 2H , m) , 2.57(3H, 
s) , 3.77(2H, d, ,J = 6.9 Hz), 4.37(2H, q, J=7 . 2 Hz), 5.38(2H, s), 
6.36(1H, d, J=8.8 Hz), 6.62(1H, dd, J=8 . 5 and 2.4 Hz ) , ' 1 . 0 0 ( 1H , 
d, J = 2 .5 Hz), 7 . 73 (1H , d, J- 8 . 3 Hz), 7 . 96 (1H , d, J- 1.1 Hz), 
7.98(1H, d, J=8.4 and 1.4 Hz). 

[0077] 
(Step 2) 

<Production of 6-carboxy-l- (2-chloro-4- 

( cycl open tylme thy 1 oxy) benzyl ) -2-methylbenzimidazole> 

According to the procedure of Step 4 in Production Example 
6, 0.538 g of the title compound was produced from 0.640 g of 1- 
(2-chloro- 4- { cyclopentylmethyloxy ) benzyl) -6- ( ethoxycarbony 1 ) -2- 
methy lben z imida zoi e . 
[Properties of the compound] 

: H-NKP (DMSO-d^, 5 ppm): 1 . 2 4 - 1 . 3 2 ( 2 H , m) , 1.47-1.61 ( 4 H , m) , 1.69- 
1.77(2H, m) , 2 . 21-2 . 28 ( 1H , m) , 2.52(311, s), 3.81(2H, d, J-7 . 0 
Hz) , 5.51 (2H, s) , 6.56(1H, d, J-3.7 Hz), 6.82(1H, dd , J-8 . 6 and 
2.4 Hz), 7.10(1H, d, J=2 . 5 Hz), 7.61(1H, d, J=8 . 4 Hz), 7.78(1H, 
d, J-8.4 Hz), 7.94(1H, s), 12.70(1H, brs). 
[00781 

P r o d u o tion E x a mo 1 1. 5 
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According to the procedure of Step 3 in Production Example 
6, 1.28 g of the title compound was produced f rom 0 . 3 8 4 g of an 
oily substance of 60% sodium hydride , 20 ml of N , !J- 
dimethy 1 f ormamide , 2.76 g of 1- ( 2-chloro-4- hydroxy benzyl ) -6- 
5 (ethoxyca rbonyl ) -2 -me thy Lben z imida zo 1 o , and 1.78 g of benzyl 
bromide . 

[Properties of the compound] 

: H-NMP (DMSO-d 6 , 5 ppm) : 1.29 (3H, t, J=7 . 1 Hz), 2.52 (3H, s), 
1.27(2H, g, J-7.1 Hz), 5.08(2H, s), 5.52(2H, s), 6.61(1H, d, 
10 J-3.7 Hz), 6.91(1H, d, J=8 . 7 Hz), 7.21(1H, d, J=2 . 2 Hz), 7.31(1H, 
m) , 7.37(2H, m) , 7.40(2H, m) , 7.64(1H, d, J=8.4 Hz), 7.79(1H, dd , 
J-1.3 and 8.4 Hz), 7.97(1H, s). 

[00791 
(Soep 2) 

15 <Prod'uction of 1- ( 4-benzyloxy-2-chl6robenzy 1 ) -6-carboxy-2- 

methyl ben z imida z ol e> 

According to the procedure of Step 4 in Production Example 
6, 1.12 g of the title compound was produced from 1.28 g of 1- 
(4 benzyloxy 2 chlorobenzyl ) --6- ( ethoxycarbonyl ) - 2- 
20 methylbenzimidazole . 

[Properties of the compound] 

] H-NMP (DMSO-de r 5 ppm): 2.52 (3H, s), 5.08(2H, s), 5.52(2H, s), 
6.58 ( 1 H , d, J=8.7 Hz), 6.91(1H, dd , J=2 . 5 and 3.7 Hz), 7.22(1H, 
d, J-2.5 Hz), 7.31(1H, m) , 7 . 3 4- 7 . 42 ( 4H , m) , 7.61(1H, d, J=8 . 4 
25 Hz), 7.78(1H, dd , J=l . 4 and 8.4 Hz), 7.95(1H, s), 12.69(1H, brs). 

[0030] 

Production I- xa:nr) le _1_6 
(Stops 1 and 2) 

<:Producticn of 1- ( 2 - ch 1 o r o- 4 - i odob- j n zy 1 ) -6- ( o t h oxy ca rbony I ) ~2- 
3 0 methylbenz imida zole> 

According to the procedures of Steps 1 and 2 in Production 
F, x amp I e 1 , 2.75 g o f the title c omp o u n d w a s p r o J u c e d from 2.44 g 

, f o *- h \j " — ( * v a m ~* V'. r "< ) — 2 — 1 T ^ ^oj->or"' , 3 +- o f. r i "7 f ~j o 9 ^ 1 y~ — f. — 



: H-NMR(CDC1 3 , 5 p P m) : 1.39(3H, t, J-^ 7 . 2 Hz), 2.56(3H, s), 4.38(2H, 
q, J-7.2 Hz), 5.38(2H, s), 6.11(111, d, J-8 . 2 Hz), 7.42(1H, dd , 
J=8.2 and 1.5 Hz), 7.75(1H, d, J = 8 . 5 Hz), 7.7 5 (1H, d, J=8 . 5 Hz), 
7.62 (1H, d, J=1.6 Hz), 7.96 (1H, dd , J = 8 . 4 and 1.4 Hz). 

[0081] 
(Step 3) 

Production of 1- (2-chloro-4- ( thiophen-2 -y 1 ) benzyl ) -6- 

( e t hoxy car bony 1 ) -2-methylbenzimidazo le> 

1- (2-chloro-4-iodobenzyl) -6- (ethoxycarbonyl ) -3- 
methylbenzimidazole (1.00 g) , 0.34 g of thiophen-2-boric acid, 
0.06 g of tetrakistriphenylphosphinepalladium (IV), 2.2 ml of 2 
M sodium carbonate aqueous solution, 3 ml of toluene, and 1 ml 
of ethano.l were mixed, and the mixture wa.s heat-ref luxed for 2.5 
hours. The reaction solution was cooled to room temperature, and 
was diluted with 50 ml of ' toluene and 50 ml of water. The ' 
reaction solution was filtered through Celite, and the filtrate 
was separated. The organic layer was dried with anhydrous sodium 
sulfate, and concentrated under reduced pressure. The resulting 
oil was rccrystallized from ethanol /water (15 ml/15 ml) to give 
0.60 g of the title compound. 
[Properties of the compound] 

1 H-NMR(DMSO-d 6 , 5 ppm) : 1.28(3H, t, J=7 . 0 Hz), 2.54(3H, s), 
4.26(2H, q, J=7 . 0 Hz), 5.63(2H, s), 6.61(1H, d, J=8 . 0 Hz), 
7.13(1H, d, J=4.0 Hz), 7.49(1H, d, J=8 . 0 Hz), 7.57(1H, d, J=4 . 2 
Hz), 7.66(1H, d, J=8.4 Hz), 7.81(1H, d, J=8 . 4 Hz), 7.84(1H, s), 
8 . 01 (1H , s) . 

[ 0 0 3 2 ] 
(Step 4) 

Production of »:--carboxy-- 1 - (2- ?hlc ro-4- (thiophen-2- y] ) benzyl ) -2 

me thy 1 ben z imida zole> 

1- (2-Chloro-4- ( th i ophen- 2 -y 1 ) benzyl ) -6- (ethoxycarbonyl) -2- 
methyl benz Imidazole (0.60 g) , 2 ml of 10% sodium hydroxide 



ml of 1 N hydrochloric acid. The precipitated crystals were 
filtered, washed with 50% aqueous ethanol, and then dried under 
reduced pressure to give 0.203 g of the title compound. 
[Properties of the compound] 

5 : H-NMR (DMSO-cU, 5 ppm): 2.53 (3H, s), 5.61 (2H, s), 6.56 (1H, d, 
J=8.1 Hz), 7.13(1H, m) , 7.50(1H, dd , J=l . 8 and 8.1 Hz), 7.58(2H, 
m) , 7.61(1H, d, J=8.4 Hz), 7.80(1H, dd , J-l . 4 and 8.4 Hz), 
7.84 (1H, d, J=1.8 Hz), 7.97 (1H, s). 
[00 83] 

1 0 Produ ction Example 17 
(Step 1) 

<Production of 1- (2-chloro-4- (2-furyl) benzyl) -6- 

( et h oxyea r bony 1 ) — 2 -methyl hen zimidaz ole> 

1- ( 2-chloro-4- iodobenzyl ) -6- ( ethoxycarbony 1 ) -2- 

15 methylbenz imidazole (1.00 g) , 0.30 g of furan-2 -boric acid, 0.06 
g of tet rakis triphenylphosphinepal ladium (IV) , 2.2 ml of 2 M 
sodium carbonate aqueous solution, 3 ml of toluene, and 1 ml of 
ethanol were mixed, and the mixture was heat-ref luxed for 2.5 
hours. The reaction solution was cooled to room temperature, and 

20 was diluted and extracted with 50 ml of toluene and 50 ml of 
water. The organic layer was dried with anhydrous sodium sulfate, 
and concentrated under reduced pressure. The resulting oil was 
recrys tal 1 i zed from ethanol /water (20 ml/20 ml) to give 0.73 g 
of the title compound. 

2 5 [Properties of the compound ] 

1 H-NMR (DMSO — dft , 5 ppm): 1.27 (3H, t, J=7 . 1 Hz), 2.53 (3H, s), 
4.26(2H, q, J 7 . 1 Hz) , 5.63(2H, s), 6.59(1H, dd , J=3.3 and 1.3 
Hz), 6.65(1H, d, J-8.1 Hz), 7.05(1H, d, J~-3 . 2 Hz), 7.50(1H, d, 
J--3.1 Hz), 7.65(111, d, J-8.4 Hz), 7.75(1H, s), 7.80(111, d, J-3.4 

30 Hz), 7.86(1H, s), 8.00(1H, s). 
[0084] 
(Step 2) 

■ p - •• .-y : - : — f £ : - ; V v y - i ( ;> - v " >■ - ... a - ( y - f^:r v 1 ) h ^ r. z v "! ) - ?- 



hydroxide aqueous solution, and 15 ml of ethanol were mixed and 
heat-ref luxed for 1 . 5 hours . After cooled to room temperature, 
the reaction solution was adjusted to a pH of 6 with 
approximately 6 ml of 1 N hydrochloric acid, and 10 ml of water 
5 was added thereto. The precipitated crystals were filtered, 
washed with 50% aqueous ethanol, and then dried under reduced 
pressure to give 0.305 g of the title compound . 
[Properties of the compound] 

] H-NMR (DMS0-d 6 , 5 ppm): 2.53 (3H, s), 5.62 (2H, s), 6.59 (1H, m) , 
10 6.62(1H, d, 8.1 Hz), 7.05(1H, d, J=3 . 3 Hz), 7.54(1H, d, J=8 . 0 
Hz), 7.64(1H, d, J=8.4 Hz), 7.75(1H, s), 7.80(1H, d, J=8 . 4 Hz), 
7.86(1H, s) , 7.99(1H, s), 12.70(1H, brs). 

Production Example 1 8 
15 (Step 1) 

<Pr eduction of 1- (2-chloro-4- ( 1 -pentyn- 1-yl ) benzyl ) -6- 

( e thoxy car bony 1 ) - 2 -methyl ben z imidazole> 

A solution of 1.75 g of 1- ( 2-ch.loro-4-iodobenzyl ) - 6- 
(ethoxycarbonyi ) -2-methyibenzimidazoie , 1.31 g of 1-pentyne, 173 

20 mg of palladium (II) acetate, 404 mg of tr iphenylphosphine , 220 
mg of copper iodide, and 2.14 g of tributy lamine in 17.5 ml of 
N , N-dimethylf ormamide was heated at 60 ° C in a nitrogen 
atmosphere. After 2 hours, the reaction solution was cooled in 
an ice bath, and water was added. The solution was extracted 

25 twice with ethyl acetate. The combined organic layer was washed 
three times with water, and dried with anhydrous magnesium 
sulfate. After filtration in reduced pressure, the filtrate was 
concentrated. The r e s i d u e was purified thro u g h f 1 a s h s i 1 1 c a - g e 1 
column chromatography (eluent : a mixture of hexane and ethyl 

30 acetate at a ratio of 5:1) to give 1.10 g of the title compound 
as a pale yellow solid. 
[ P r o perties of t h e comp o u n d ] 



7 . 99 (111, dd, J-8 , 1 Hz) . 
MASS(ESI): m/z 395 (M+l). 

[ 0 0 & 6 ] 
(Step 2) 

<6-Carboxy-l- (2-chloro-4- ( 1-pentyn- 1 -y 1 ) benzyl ) -2- 
methylbenz imidazole> 

According to the procedure of Step 4 in Production Example 
6, 448 mg of the title compound was produced as a colorless 
solid from 510 mg of 1- (2--chloro-4- ( 1-pentyn-l-yl ) benzyl) -6- 
( ethoxycarbonyl ) -2 -methylbenz imidazole . 
[Properties of the compound] 

: H -NMR (DMSO-d 6 , 5 ppm) : 0.97 (3H, t, J=7 Hz), 1.46-1.61 ( 2 H, m) , 
2.39(2H, t, J=7 Hz),. 2.51(3H, s), 5.62(2H, s) r 6.47(1H.. d J=8 
Hz), 7.25(1H, dd, J=8 , 1 Hz), 7.57(1H, d, J=l Hz), 7.64(1H, d, 
J=8 Hz), 7.81(1H, dd, J=B , 1 Hz), 7.97(1H, brs). 
MASS (ESI): m/z 367 (M+l). 
[0087] 

Produ ction Example 19 
(Step 1) 

<Production of 1- (2-chloro-4- ( 1-hexyn-l-yl ) benzyl) -6- 

(ethoxycarbonyl ) -2-methyl benz imidazole> 

According to the procedure of Step 1 in Production Example 
19, 3.71 g of the title compound was produced as a pale yellow 
solid from 5.0 g of 1- ( 2-chloro- 4-iodobenzyl ) - 6- 

(ethoxycarbonyl ) -2-methylbenzimidazole and 3.75 g of 1-hexyne. 
[Properties of the compound] 

" H -NMF: (CDC1 W 8 ppm): 0.93(3H, t, J-7Hz), 1 . 3 5- 1 . 6 4 ( 7H , m) , 
2.33(211, t, J-7Hz) , 2.33(211, t, J-7Hz) , 2.55 (3H, s), 4.38 (2H, q, 
J=7ITz) , 5.42(2H, s) , 6.31(111, d, J~8Hz), 7.09(1H, brd, J=8Hz), 
7.49(1H, d, J=lHz) , 7.75(1H, d, J=8Hz), 7.92(1H, brs), 7.99(1H, 
dd , J=8 , 1Hz ) . 
MASS(ESl): m/z 4 0 9 (M-tl). 
r 0 0 ft ;R 1 



According to the procedure of Step) 4 in Production Example 
1.53 g of the title compound was produced as colorless 
crystals from 1.75 g of 1 - (2-chloro-4- ( 1 -hexyn-l-yl ) benzyl )- 6- 
(ethoxycarbonyl ) -2 -methy lbenz imida zol e . 
[Properties of the compound] 

1H-NMR (DMSO-de, 5 ppm): 0.89 (3H, t, J = 7 Hz), 1.32-1.57(411, m) , 
2.41 (2H, t, J=7 Hz), 2.50(3H, s), 5.62(2H, s), 6.47(1H, cl , J = 8 
Hz), 7.24 (1H, dd, J=8, 1 Hz), 7.56(1H, d, J=l Hz), 7.64(1H, d, 
J=8 Hz), 7.81 (1H, dd, J=8, 1 Hz), 7.97(1H, brs). 
MASS (ESI): m/z 381 (K+l). 
[0089] 

Prod uction Example 2 0 
(Step 1) 

<Production of 1- (2-chloro-4- ( 1-heptyn- 1-yl ) benzyl) -6- 

(ethoxyca rbonyl ) -2-methylbenzimidazole> 

According to the procedure of Step 1 in Production Example 
19, 1.46 g of the title compound was produced as a pale yellow 
solid from 1.75 g of 1- ( 2-chloro-4-iodobenzyl ) -6- 

(ethoxycarbonyl ) -2 -methy Ibenz imida zole and 1.35 g of 1-heptyne. 
[Properties of the compound] 

1 H— NMR (CDC1 3 , 5 ppm): 0.91(3H, t, J=7 Hz), 1 . 2 8- 1 . 4 7 ( 7 H , m) , 
1.54-1.65 (2H, m) , 2.37(2H, t, J=7 Hz), 2.58(3H, s), 4.37(2H, q, 
J=7 Hz), 5.43(2H, s), 6.32(1H, d, J=8 Hz), 7.10(1H, brd, J=8 Hz) 
7.50(1H, d, J=l Hz), 7.78(1H / d, J=8 Hz), 7.93(1H, brs), 8.00(1H 
dd, J=8 , 1 Hz) . 
MASS(ESI): m/z 423 (M+l) 

[0090] 
(Step 2) 

<P reduction of o-^arboxy-1- (2 -eh I oro-4- (l-hcptyn-l-yl) benzyl ) --2 
methy lbenz imida zol e> 

According to the procedure of Step 4 in Production Example 
6, 54 5 mg of the title compound was produced as a colorless 
solid from 6^0 -no of 1 - { ? - ch n e ro- -4 ~. ( i - v. or o V r ■ 1 - v Ho r , ~ v ' - £ 
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7.40(2H, t, J-7 Hz), 2.50(3H, s), 5.63(2H, s), 6.47(1H, d , J~8 
Hz), 7.24 (1H, brd, J=8 Hz), 7.56 (1H, brs), 7.64 (1H, d, J-8 Hz), 
7.81 (1H, brd, J=8 Hz), 7.98 (1H, brs). 
MASS(ESl): m/z 395 (M+l). 
5 [0091] 

Production Example 21 
(Step 1) 

<Production of 1- ( 2 -chloro-4-vinylbenzy 1 ) -6- (ethoxycarbonyl) -2- 
methylben z imidazoi e> 

10 1- (4-Bromo-2-chlorobenzyl) -6- (ethoxycarbonyl) -2- 

inethylbenzimidazole (1.43 g) , 1.11 g of tributyl (vinyl ) tin , and 
81.1 nig of tetrakis (triphenylphosphine) palladium (0) was added 
q ^ suspension of 357 ™ g of lithium chloride in 7.9 ml of 
anhydrous 1,4-dioxane in a nitrogen atmosphere, and the reaction 

15 solution was heat- re f luxed . The reaction solution was allowed to 
cool followed by filtration, water was added to the filtrate, 
and the filtrate was extracted with chloroform. The organic 
layer was washed with saturated aqueous solution of sodium 
bicarbonate and saturated brine, and then dried with anhydrous 

20 magnesium sulfate. The filtrate was concentrated. The residue 
was subjected to flash silica-gel column chromatography, and was 
e.luted with a mixture of chloroform and methanol at a ratio of 
20:1. Fractions containing the desired compound were 

concentrated. The resultant crystals were washed with 

25 diisopropyl ether and dried to give 720 mg of the title compound 
a s c o 1 o r 1 e s s crystals. 
I Properties of the compound] 

' H-NMR (CPr: . , 5 pp::i) : 1.39 (3H, t , J-7 Hz), 2.57 (3H, s), 4.37 
i2H, q, J----7 Hz), 5.32 (III, d, J-10 Hz), 5.44 (2H, s), 5.75 (1H, 
30 d, J=15 Hz), 6.37 (1H, d, J=8 Hz), 6.61 (1H, dd , J=10, 15 Hz), 
7.11 (1H, d, J=8 Hz), 7.50 (1H, s), 7.75 (1H, d, J=8 Hz), 7.95 
(1H, s) , 3.0 0 (1H, dd, J-l, 8 Hz) . 



met h ylbenzimidazole> 

In a hydrogen atmosphere, a mixture of 710 mg of l-(2- 
chloro-4-vinylbenzy:.) -6- ( ethoxyca rbonyl ) - 2-methylbenzimidazole, 
platinum (IV) oxide, and 2>\ ml of dioxane was stirred at room 
temperature for 2 hours. The reaction solution was filtered 
through Celite to remove solid materials, and the filtrate was 
concentrated. Isopropyl ether was added to the residue, and the 
insoluble materials were removed by Celite filtration. The 
filtrate was concentrated to give 612 mg of the title compound 
as light yellow crystals. 
[Properties of the compound] 

'H-NMR (CDC1 3 , 5 ppm) : 1.20 (3H, t , J=7 Hz), 1.39 (3H, t, J=7 Hz), 
2.57 (3H, s) , 2.60 (2H, q, J=7 Hz), 4 ; 37 (2H, q, -J=7 Hz), 5.42 
(2H, s) , 6.32 (1H, d, J=8 Hz), 6.92 (1H, dd , J-l , 8 Hz), 7.30 
(1H, brs), 7.74 (1H, d, J=8 Hz), 7.95 (1H, s), 7.99 (1H, dd , J=l , 
8 Hz) . 

MASS (ESI): m/z 357 (M+l). 

[0093] 
(Step 3) 

<Production of 6-carboxy-l- ( 2-chloro-4-ethylbenzyl ) -2- 

methylbenzimidazole> 

According to the procedure of Step 4 in Production Example 
6, 480 mg of the title compound was produced as colorless 
crystals from 612 mg of 1- ( 2-chloro-4-ethylbenzy 1 ) - 6- 
(ethoxycarbonyl) -2-methylbenzimidazole . 
[Properties of the compound] 

1 H-NMR (CDC1,, 5 ppm): 1.20 (3H, t, J-7 Hz), 2.53-2.65 (5H, m) , 
5 - 44 ( 211 , s) , 6.34 (1H, d, J-8 Hz), 6.93 (IK, d, J- 3 Hz), 7.31 
< 1H ' s > > -81 <1H, d, J=8 Hz), 8.02 (III, s) , 3.05 (1H, d, J^S 
Hz) . 

MASS(ESI): m/z 327 (M-l). 

[ 0 0 9 4] 

Production E x a mr» 1 r - 7 ; > 



Thirty milliliters of 1.6 N n-bu ty 1 1 i thium solution was 
added to a solution of 14.6 g of 4-b romo- 1 - ( ( t- 
butyl dimethyl silyloxy) methyl ) -2-chlorobenzene in 30 ml of 
tetrahydrof uran at -60°C, and the reaotion solution was stirred 
at this temperature for 1 hour and then at room temperature for 
20 minutes. After the reaction solution was cooled to -60 °C, 
5.43 g of N-formylpiperidine was added thereto, and the solution 
was stirred at 0°C for 30 minutes. Water and diethyl ether were 
added to the solution, and the separated organic layer was 
washed wi th water . The organic layer was concentrated , and 
purified through silica-gel column chromatography (eluent: a 
mixture of hexane and ethyl acetate at a ratio of 4:1) to give 

7.1 g of the title compound. This comoound was used -rompHi ,itph; 

_ _ .. _ _ _ ^ 

in the subseguent reaction. 

' [0095] 
(Step 2) 

<Production of 4-n-butyi-2-chloro-l- ( hydroxymethyl ) benzene> 

A solution of 7.1 g of 4-n-butyl-l- ( (t- 

butyldimethyisilyioxy) methyl) -2-chlorobenzene and 7.8 g of 
tetrabutylammonium fluoride in 30 ml of tetrahydrof uran was 
stirred at room temperature for 8 hours. Water and diethyl ether 
were added to the solution, and separated. The organic layer was 
washed with water, concentrated, and then purified through 
silica-gel column chromatography (eluent: a mixture of hexane 
and ethyl acetate at a ratio of 4:1) to give 3.6 g of the title 
compound . 

[Properties of the compound] 

■H-NMR (CDC1,, 5 P pm) : 0.92(3h\ t, J=7 . 3 Hz), 1.31-1.39 (2H , m) , 
1 . 55-1 . 61 (2H, m) , 1 . 94 (1H, t , J-6 . 4 Hz), 2 . 58 (211, t, J-7 . 7 Hz), 
4.74(2H, d, J=6.4 Hz), 7.08(1H, dd , J-7 . 8 and 1.5 Hz), 7.19(1H, 
d, J=1.5 Hz), 7.35(1H, d, J=7.8 Hz). 

[0096] 
(Step 3) 



stirred at room temperature for 1 hour, and then at 50 C C for 20 
minutes. Water and chloroform were added to the mixture, and 
separated. The ■organic layer was washed with water, and 

concentrated to give 4.3 g of the title compound. 
5 [Properties of the compound] 

1 H-NMR (CDC1-,, 5 pprn) : 0.93 (3H, t, J = 7 . 4 Hz), 1 . 3 1- 1 . 3 9 (2H , m) , 
1 . 54-1 . (51 (2H , m) , 2.59 (2H, t, J = 7 . 7 Hz), 4.68 (2H, s), 7.08 (1H, 
dd, J-7.8 and 1.6 Hz), 7.22 (1H, d, J=l . 4 Hz), 7.3 5 (1H, d, J=7 . 8 
Hz) . 

10 [0097] 
(Step 4) 

<Production of ethyl 4- ( acety lamino ) -3- ( (4-n-butyl-2- 

c h 1 o r oh e n z y 1 ) amino) h e n v. o a t e > 

According to the procedure of Step 3 in Production Example 
15 1, the title compound was produced from 3.12 g of ethyl 4- 
(acetylaraino) -3-aminobenzoate, 4.25 g of 4-n-butyl-2-chloro- 1- 
( chioromethyl ) benzene , 2.70 g of potassium carbonate, and 0.63 g 
of sodium iodide. This compound was used immediately in the 
subsequent reaction . 
20 [0098] 
(Step 5) 

<Production of 1- ( 4-n-butyl-2-chlorobenzyl ) ~6-carboxy-2- 

methyl ben z imidazole> 

According to the procedures of Ste-ps 4 and 5 in Production 
25 Example 1, 3.00 g of the title compound was produced from 3.70 g 
of ethyl 4- (acetylamino) -3- ( (4-n-butyl-2- 

chlorobenzyl ) amino) benzoate obtained in the step above. 
[ P r<: per ties o f the compound 1 

'H-NMR (DMSO-d. , 5 rpm): 0.34(3H, t, J~7 . 4 Hz), 1.21-1.29(211, m) , 
30 1 . 46-1 . 53 (2H , m) , 2.51(3H, s), 2.53(2H, t, J=7 . 7 Hz), 5.56(2H, 
s) , 6.46(1H, d, J=7.9 Hz), 7.05(1H, d, J=7 . 9 Hz), 7.37(1H, d, 
J=1.6 Hz), 7.62 (1H, d, J-8.4 Hz), 7.78 (1H, dd , J-8.4 and 1.5 Hz), 

~* ^ q A ( 1 I : . T — 1 ? 1 1 - ) 



^Production of 1- (2-chloro-4- (n-ponryl ) benzyl) -6- 

( e thoxyca rbony 1 ) -2 -methyl ben z imida z ol e> 

According to the procedure of Step 2 in Production Example 
21, 527 mg of the title compound as a colorless solid was 
produced from 560 mg of 1- (2-chloro-4- ( 1-pentyn - 1-yl ) benzyl ) -6- 

( e thoxy car bony 1 ) -2 -me thy lbenz imida zole . 

[Properties of the compound] 

Yl-NMR (CDC1 3 , § ppm) : 0.88 (3H, t, J=7 Hz), 1.2 2-1. 44 (7H, m) , 
1 . 50-1 . 67 (2H, m) , 2 . 50-2 . 59 ( 5H , m) , 4.37(2H, q, J = 7 Hz), 5.42(2H, 
s) , 6.3K1H, d, J=8 Hz), 6.89(1H ( dd , J-8 , 1 Hz), 7.28(1H, d, 
J=l Hz), 7.75(1H, d, J==8 Hz), 7.96(1H, brs) , 7.99(1H, dd , J=8 , 1 
Hz) . 

MASS (ESI): m/z 299 (M+1) 

[0100] 
(Step 2) 

<Production of 6-carboxy-l- (2-chloro-4- (n-pentyl) benzyl) -2- 

me thy lbenz imida zole> 

According to the procedure of Step 4 in Production Example 
6, 448 mg of the title compound was produced as a colorless 
solid from 523 mg of 1- (2-chloro-4- (n-pentyl ) benzyl ) -6- 
( e thoxyca rbony 1 ) -2 -met hy lbenz imidazole . 
[Properties of the compound] 

'H-NMR (DMSO-de, 5 ppm): 0.84 (3H, t, J=7 Hz), 1 . 1 6- 1 . 4 7 ( 4 H , m) , 
1 . 46-1 . 60 <2H, m) , 2 . 4 4-2 . 6 0 ( 5H , m) , 5.58(2H, s), 6.47(1H, d, J=8 
Hz), 7.06(1H, brd, J=8 Hz), 7.39(1H, s), 7.63(1H, d, J= 8 Hz), 
7.80CLH, dd, J=8 , 1 Hz), 7.95<1H, s). 

KASS(ESI): m/z 3 7 1 (Mfl). 
[0101] 

Production Example 24. 
(Step 1) 

< Production of 1- (2-chloro-4 - (n-hexyl) benzyl) -6- 

(ethoxycarbcnyl) -2 -Tie t hy 1 ben z imi da z o ! e> 
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[Properties of the compound] 

: H-NMR (CDCl:s, 5 ppm) : 0.37(3H, brt, J=7 Hz), 1 . 2 1- 1 . 3 5 ( 6H , m) , 
1.39(3H, t, J=7 Hz), 1 . 50-1 . 63 (2H , m) , 2 . 50-2 . 60 ( 5H , m) , 4.37(2H, 
q, J = 7 Hz) , 5 . 42 (2H , s), 6.31 (1H, d, J=3 Hz), 6.38(1H, bid, J-8 
5 Hz), 7.28(1H, brs) , 7.74(1H, d, OJ-8 Hz), 7.96(1H, brs), W .99(1H, 
dd, J=3 , 1 Hz) . 
MASS (ESI): m/z 413 (M+l). 

[0102] 
(Step 2) 

10 <Pr eduction of 6-carboxy-l- (2-chloro-4- (n-hexyl ) benzyl) -2 - 

methylbenzimidazo le> 

According to the procedure of Step 4 in Production Example 

6 1 48 cf of th^ tit^o co Tip ound v. 7 as produced as a colorless 

solid from 1.79 g of 1 -( 2 - ch lo ro- 4- ( n-hexyl ) benzyl )- 6 - 
15 (ethoxycarbonyl ) -2 -me thy lbenz imidazole .* 

[Properties of the compound] 

1 H-NMR (DMSO-d 6 , 5 ppm): 0.87 (3H, brt, J=7 Hz), 1 . 15-1 . 32 ( 6H , m) , 
1 . 43-1 . 59 (2H , m) , 2 . 45-2 . 59 ( 5H , m) , 5.58(2H, s), 6.46(1H, d, J=8 
Hz), 7.06(1H, brd, J=8 Hz), 7.39(1H, brs), 7.63(1H, d, J=8 Hz), 

20 7.80(1H, dd, J=8, 1 Hz), 7.96(1H, brs). 
MASS (ESI): m/z 385 (M+l). 
[0103] 

Production Example 2 5 
(Step 1) 

2 5 <Pr eduction of 1- (2-chloro-4- (n-heptyl ) benzyl ) -6- 

( ethoxycarbonyl ) -2. - me thy lb en z imida zol e> 

According Lo the procedure of Step 2 in Production Example 

2 1, 700 mg of the title compound as a pale yellow solid was 
produced from 744 mg of 1 - ( 2 - ch 1 o r o - 4 - ( 1 -hep tyn- 1 - y I ) ben zy 1 ) -6 

3 0 (ethoxycarbonyl ) -2 -me thy lbenz imidazole . 

[Properties of the compound] 

"'H-NMP (CDC: 5 ppm): 0.85 (3H, brt, J-7 Hz), 1 . 17-1 . 35 ( 8 H , m) , 



el 



MASS (ESI ) : m/z 427 (M+l ) . 

[0104] 
(Step 2) 

<Procluction of 6-carboxy-l - (;>chloro-4- (n-heptyl) benzyl) -2- 

5 r: i e t h y 1 b e n z i m i d a z o 1 e > 

According to the procedure of Step 4 in Production Example 
6, 573 mg of the title compound was produced as colorless 
crystals from 653 mg of 1 -( 2 -chl oro- 4 -( n-heptyl ) benzyl )~ 6- 
( ethoxyca rbony 1 ) -2 -me thy lb en z imidazole . 
10 f Properties of the compound ] 

1 H-NMR ( C D C 1 3 , 5 ppm) : 0.87 (3H, t, J=7 Hz), 1.18-1.37 (8H, m) , 
1.48-1.63 (2H, m) , 2.55 (2H, t, J=7 Hz), 2.61 (3H, s), 5.43 (2H, 
s) h.3 3 (1H. d f J-R H7.) f 6_90 (1H, d, J-8 Hz),. 7.2 9 (1H, s) f 
7.82 <1H, d, J=8 Hz), 8.01-3.10 (2H, m) . 
15 MASS (ESI): m/z 397 (M-l).' 
[0105] 

Prod uction Ex ample 2 6 (Step 1 ) 

<Production of 2-chloro-4- ( trif luoromethy 1 ) toluene> 

2-Chloro-4-iodotoluene (22.0 g) was dissolved in 110 ml of 

20 N , N-dimethyl f ormamide . Copper (I) iodide (49.8 g) , 37.8 g of 
ethyl chlorodif luoroacetate , and 15.2 g of potassium fluoride 
were added thereto , and the reaction solution was stirred at 
116 C C for 70 hours. After Celite filtration of the reaction 
solution, 11 ml of water and 110 ml of diethyl ether were added 

25 to the filtrate while being cooled with ice, and the solution 
was stirred. The solution was filtered through Celite. The 
product was extracted from the filtrate with 110 ml of diethyl 
• • t h- • r . The organic ;ayer was washed with 110 ml of saturated 
brine, dried with anhydrous ma gno si urn sulfate, and then 

3 0 concentrated under reduced pressure to give 2 3.0 g of the title 
compound as a brown oily substance. 
[Proper ties of the compound] 



Production of 1- (bromomethy 1 ) -2-chl oro-l- 

(trif Juo romethy I ) benzene:- 

2-Chl oro-4- ( t ri f 1 uo romethy 1 ) toluene (10.0 g) was dissolved 
in 5 0 ml of carbon tetrachloride, and 18.3 g of :i- 
brornosuccinirnide and 2 . 3 3 g of 2,2'-azobis (4-methoxy-2 , 4- 
dimethyivaleroni trile were added thereto. The reaction solution 
was stirred at 75 ° C for 5 hours, 50 ml of hexane was added 
thereto, and the solution was stirred for 1 hour while being ice 
cooled. The reaction solution was filtered, and the filtrate was 
concentrated under reduced pressure. Then, the residue was 
dissolved in 50 ml of ethyl acetate, and washed with 50 ml of 
saturated aqueous solution of sodium bicarbonate and 
subsequenetly 50 ml of saturated brine. The organic layer was 
dried with anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was subjected to silica-gel column 
chromatography and eluted with hexane. Fractions containing the 
desired compound were collected and concentrated under reduced 
pressure to give 6.20 g of the title compound as a pale yellow 
oily substance . 
[ Properties of the compound] 

1 H-NMR(CDC1 3 , 5 ppm) : 4.59(2H, s), 7.52(1H, d, J=8 Hz), 7.57(1H, 
d, J=8 Hz) , 7 . 67 (1H , s) . 

[0107] 
(Step 3) 

<Production of ethyl 4- (acetylamino) -3- ( (2-chloro-4- 

( trif luoromethyl ) benzyl ) amino) benzoate> 

Ethyl 4- (acety] .amino) -3-amiriobenzoate (500 mg) was 
dissolved in 5 ml of N , N- -dimethyl f ormamide . Potassium carbonate 

(497 mg) and subsequent 1 y 101 mg of sodium iodide were added 
thereto while being cooled with ice. Then, 1.05 g of 1- 

(bromomethyl ) -2 -ch lore- 4- ( tri f 1 uo romethy 1 ) benzene was added 
dropwiso thereto over a period of 10 minutes while being cooled 
with ice. After t h ^ reaction solution was s ^ : r r ^ d a * p o ° c r ^ >~ ^ 
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ether and heated. The solution was allowed to coo].. The 
precipitated crystals were collected through filtration, and 
were dried under reduced pressure while being heated to give 706 
mg of the title compound as color! ess crystals . 
5 [Properties of the compound] 

] H-NMR (CDCI3 , 5 ppm) : 1.34 (3H, t, J-7 Hz), 2.45 (3H, s), 4.31 (2H, 
q, J = 7 Hz), 4 . 52-4 . 60 (3H, m) , 7.33(1H, s), 7.37-7.40 ( 2 H, m) , 
7 . 4 5-7 . 55 (3H , m) , 7.67(1H, s). 
[0108] 
10 (Steps 4 and 5) 

< Product ion of 6-carboxy-l- (2-chloro-4- ( trif luoromethyl ) benzyl ) - 
2 -me thy lbenzimidazole> 

ArrnrH i nrr tn thp nrnrprln r e of St en 5 in Production ExaiTVDle 

_ _ _. — _ _ ^_ _ _ _ _ _ . ^ j. 

2 9 followed by the procedure of Step 5 in Production Example 1 , 
15 777 mg of the title compound was produced as colorless crystals 
from 910 mg of ethyl 4- ( acety lamino ) -3- ( (2-chloro-4- 
( trif luoromethyl ) benzyl ) aminobenzoate . 
[Properties of the compound] 

! H-NMR (DMSO-d* , 8 ppm): 2.51 (3H, s), 5.71 (2H, s), 6.63 (1H, d , J=3 
20 Hz), 7.63(2H, t, J=3 Hz), 7.82(1H, d, J=8 Hz), 8.01(2H, s). 
[0109] 

Production Example 27 
(Steps 1 and 2) 

<?roduction of 1- (2-chloro-4-nitrobenzyl) -6- ( ethoxycarbony 1 ) -2- 
2 5 methyl ben z imida zole> 

According to the procedures of Steps 3 and 4 in Production 
Exampl c 1, 0 . 50 g of the title compound was produced from 1.11 g 
cf ethyl 4- ( acety 1 amino ) -3-aminobenzoatc , 1.29 g of 2-chloro-4- 
ni t robenzy I chloride, 1.38 g of potassium carbonate, and sodium 
30 iodide. This compound was used immediately in the subseguent 
reaction . 

[ 0 1 1 0 ] 



methylbenzimidazole (1.40 g) was suspended in 14.0 ml of ethanol 
Acetic acid (4.05 g) and 1.26 g of reduced iron were added 
thereto, and the reaction solution was heat-ref luxed for 3 hours 
After the reaction solution was allowed to cool, 20 ml of 
5 chloroform was added thereto, and the solution was filtered 
through Celite. After the filtrate was concentrated under 
reduced pressure, and diluted with ethyl acetate, a saturated 
aqueous solution of sodium bicarbonate was added to the solution 
until the aqueous layer changed to alkaline. The insoluble 

10 materials were removed by Celite filtration, and the filtrate 
was separated. The organic layer was washed with saturated 
aqueous solution of sodium bicarbonate and subsequently with 
saturated brine. dried with anhydrous magnesium sulfate. ard 
then concentrated under reduced pressure. Ten milliliters of 

15 methanol were added 'to the residue, the solution was heated and 
allowed to cool, and the crystals precipitated were collected 
through filtration to give 630 mg of the title compound as 
colorless crystals . 
[Properties of the compound] 

20 ^-NMFUCDCU, 5 ppm) : 1.40(3H, t, J=7 Hz), 2.57(3H, s), 3.56(2H, 
s) , 4.38(2H, q, J=7 Hz), 5.34(2H, s), 6.27(1H, d, J = 8 Hz), 
6.38(1H, dd, J=8, 2 Hz), 6.76(1H, d, J=2 Hz), 7.72(1H, d, J=8 
Hz) , 7 . 95-7 . 98 (2H , m) . 
[0111] 

2 5 (Step 4) 

<Production of 1- (2-chloro-4- (N- 1 -pentyl amino ) benzyl ) -6- 

( e t box y carb o n y 1 ) - 2 - me t h y 1 b o r; z i m i d a z o 1 e > 

1- <4-Amino-2-chlorobenzy.l ) - 6- ( e t hoxy ca rbony 1 ) -2- 
mothylbenz imidazole (6C0 :ng ) was suspende 1 in 6 ml of methanol. 
30 Valeraldehyde (180 mg) , 132 mg of sodium cyanoborohyd r ide , and 
126 mg of acetic acid were added thereto, and the reaction 
solution was stirred at room temperature for 12 hours. The 
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subsequently with saturated brine, dried with anhydrous 
magnesium sulfate, and then concentrated under reduced pressu re . 
The residue was subj ected to silica-gel column chromatography , 
el u ted with a mixture of chloroform and ethyl acetate at a rat io 
5 of 5:1. Fractions containing the desired compound were 

concentrated under reduced pressure to give 692 mg of the title 
compound as colorless crystals. 
[Properties of the compound] 

H--NMR ( CDC 1 3 , 5 ppm) : 0.91 (3H, t, J=7 Hz), 1 . 2 5- 1 . 4 4 ( 7H , m) , 
10 1.55-1.65(2H, m), 2.58(3H, s) , 3 . 04 (2H , q, J- 7 Hz), 3 . 73 (1H , br) , 
4.37(2H, q, J=7 Hz), 5.35(2H, s), 6.30(2H / s), 6.64(1H, s), 
7.72(1H, d, J=8 Hz), 7 . 9 6 - 7 . 9 9 ( 2 H , m) . 

[0112] 
(Srep 5) 

15 <Production of 1- (2-chloro-4- (N-methyl-n-p'entylamino) benzyl) -6- 

(ethoxycarbonyl ) -2 -me thy Ibenz imidazole> 

In the same manner as in the previous step , 4 2 0 mg of the 

ti~le compound was produced as a colorless oily substance from 

674 mg of 1 - ( 2 -chioro- 4- ( n-penty iamino ) ben zy 1 ) - 6 - 

20 (ethoxycarbonyl) -2-methylbenz imidazole and 661 mg of 37% aqueous 

solution of formaldehyde. 

[Properties of the compound] 

: H-NMR ( CDC1 3 , 5 ppm) : 0 . 89 ( 3H , t, J=7 Hz), 1.23-1.35(4H, m), 
1.40(3H, t, J=7 Hz), 1 . 45-1 . 58 (2H , m) , 2.58(3H, s), 2.89(3H, s), 
2 5 3 . 2 4 (2H, t , J=7 Hz) , 4 . 3 8 (2H , q, J=7 Hz) , 5 . 3 6 (2H, s) , 6 . 36 (2H, 
s) , 6.69 (1H, d, J=2 Hz), 7.72 (1H, d, J=8 Hz), 7.96-8.01 (2H, m) . 

[0113] 
(Step 6) 

^Production of 6-carboxy-l- ( 2 - ch .1 o r 4 - ( N-:ne thy 1 - n - 

30 pentylamino) benzyl) - 2 -methy lben z imida zo 1 e> 

According to the procedure of Step 4 in Production Example 

(■■ , 3 09 mg of the ci^le compound was produced as colorless 



6 6 



1.45-1.60 (3H, m) , 2 . 62 (311, s) , 2 . 88 (3H, s) , 3.24 (2H, t, J=7 
Hz), 5.38 CH, s) , 6.37 (2H, s), 6.69 (1H, s), 7.79 (1H, d, J=8 
Pi::) , 8.00-3.10 (2H, m) . 
MASS(ESI): m/z 398 (M-l). 
5 [0114] 

Production E xampl o 2 8 
(Step 1) 

<Production of 1- (4- (n-butyrylamino) -2-chlorobenzyl) -6- 

(ethoxycarbony 1 ) -2 -me thy lbenzimidazole> 

10 1- ( 4- Amino-2-chlorobenzyl ) -6- (ethoxycarbonyl ) -2- 

methylbenz imidazole (600 mg) and 265 mg of tri ethylamine were 
dissolved in 6 ml of dichlo rome thane . n-Butyryi chloride (231 
rrig \ was a d d e d t hereto while being cooled with ice, and t h o 
reaction solution was stirred at room temperature for 2 hours. 

15 Thirty milliliters of hexane was added to the reaction solution, 
and the crystals precipitated were collected through filtration 
to give 594 mg of the title compound as colorless crystals . 
[Properties of the compound] 

1 K— NMR ( CDC I3 , 5 ppm) : 0.99 (3H, t, 3=7 Hz), 1.40 (3H, t, J=7 Hz), 
20 1.68-1.30(2H, m), 2.35(2H, t, J=7 Hz), 2.56(3H, s), 4.37(2H, q, 
J=7 Hz), 5.41(2H, s), 6.34(1H, d, J=8 Hz), 7.10(1H, dd, J- 8, 2 
Hz), 7.74(2H, d, J=8 Hz), 7.94(1H, s), 7 . 9 6- 8 . 0 1 ( 2H , m) . 

[ 0 1 1 5 ] 
(Step 2) 

25 <Production of 6-carboxy-l- (4- (n-butyrylamino) -2-chlorobenzyl) - 

2 -me thy Iben z imida zol e> 

According ;o the procedure of Step 4 in Production Example 

6, 402 mo of ohe title compound was produced as colorless 

cry s tals f r- on 730 ing of 1- (4 - ( :: bu ty t y 1 amino ) - 2- chiorobenzyl ) 6- 

3 0 (ethoxycarbonyl ) - 2 -me thy 1 ben z imidazole . 

[Properties of the compound ] 

: H-NMR (DKSO-d, , § ppm) : 0.89 (3H , L , J- 7 Hz) , 1 . 5 2 - 1 . 6 5 ( 2 II , m) , 
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P r c du ctio n Ex am p le_2. 9 
(Step 1) 

<Production of methyl fl-chloro-4- (methylthio) benzoate> 

Sodium thiomethoxide (459 mg) was added to a solution of 
5 1.25 g of methyl 4 -bromo-2 -ch 1 o r oben zoa te in 10 ml of N , N- 
dimethyl f ormamide while being cooled with ice, and the reaction 
solution was stirred for 2 hours. Hydrochloric acid (1 N) was 
added to the reaction solution, and the product was extracted 
with ether three times. The combined organic layer was washed 

10 with water and subsequently with saturated brine, and dried with 
anhydrous magnesium sulfate. The solvent was distilled off, and 
the residue was purified through silica-gel column 
chromatography (eluent: a mixture of hpx^ne and ethyl acetate at 
a ratio of 10:1) to give 835 mg of the title compound as a 

15 colorless oily substance. 

[Properties of the compound] 

1 H-NMR(CDC1 3 , 8 ppm) : 2.49(3H, s), 3.90(3H, s), 7.11(1H, d, J=8 
Hz), 7.23(1H, s) , 7.78(1H, d, J=8 Hz). 
[0117] 
20 (Step 2) 

<Production of 2-chloro-4- (methylthio) benzyl alcohol> 

While being cooled with ice, 806 mg of methyl 2-chloro-4- 
(me thylthio) benzoate was added dropwise to a suspension of 139 
mg of lithium aluminium hydride in 8 ml of tetrahydro f uran , and 

25 stirred for 1 hour. After the reaction solution was diluted with 
ether, 10 ml of 1 N hydrochloric acid was added dropwise thereto, 
and the product was extracted 3 times with ether. The combined 
organic 1 ayer was washed with saturated solution of sodium 
bicarbonate and subsequently with saturated brine, and dried 

30 with anhydrous magnesium sulfate. The solvent was distilled off 
to give 725 mg of the title compound as a colorless oily 
substance . 



[0113] 
(Step 3) 

<:P reduction of 2-chloro-l- ( (methanesul f onyloxy ) methyl )-4- 

(me:hylthio)benzene> 

Trierhylamine (0.66 ml) was added to a solution of 637 mg 
of 2-chIoro-4- (methyl thio) benzyl alcohol in 7 ml of 
dichloromethane. After 0.31 ml of methanesul fonyl chloride was 
added dropwise thereto while being cooled with ice, the reaction 
mixture was stirred for 1.5 hours. The reaction mixture was 
diluted with chloroform, washed with water, saturated solution 
of sodium bicarbonate, and saturated brine in this order, and 
dried with magnesium sulfate. The solvent was distilled off to 
give 1.02 g of the title compound as a colorless oily substance, 
[Properties of the compound] 

a H-NMR (CDC1 3 , 5 ppm) : 2.48 (3K, s), 3.00 (3H, s), 5.30(2H, s), 
7.15(1H, dd, J=8 and 2 Hz), 7.26(1H, d, J=2 Hz), 7.38<1H, d, J=8 
Hz) . 

[0119] 
(Step 4) 

Production of ethyl 4- (acetylamino) -3- ( (2-chloro-4- (methylthio) 
benzyl ) amino) benzoate> 

Potassium carbonate (579 mg) , a solution of 895 mg of 2- 
chloro-1- ( (methanesul f onyloxy) methyl) -4- (methylthio) benzene in 3 
ml of N , N-dime thy 1 f ormam ide , and 157 mg of sodium iodide were 
added to a solution of 776 mg of ethyl 4- (acetylamino) -3- 
arninobenzoate in 6 ml of anhydrous N , N-dimethy 1 f ormamide whil e 
being cooled with ice. After stirred at room temperature for 5 
minutes, the reaction solution was heated to 80 °C and stirre-d 
for 3 hours. The reaction solution was cooled with ice, 30 ml cf 
water was added thereto, and the crystals precipitated were 
collected through filtration. These crystals were suspended in 
hexane and the suspens ion was heated and s t i r red at. room 
temperature for 1 hour. ^h^ orvstals p >•<••..- !>•••;♦ — > ■■] .-••>• < ^--^d 
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[ P r o p erti e s of t h e c ompo und] 

: H-NMR (CPC1-,, 5 ppm) : 1.37 <3H, z, J = 7 Hz), 2.21 (3H, s), 2.48 
(3H , s) , -1.33 (2H , q , J = 7 Hz) , 4 . 39 (2H , s) , 7 . 09 ( 1H , dd , J=l , 
8 Hz), 7.27-7.30 (2H, m) , 7.42 (1H, s), 7.50 (2H, s). 
5 MASS(ESI): m/z 393 (MM). 
[ 0 1 2 0 ] 
(Stop 5) 

<Production of 1- ( ?-chloro-4- (met hy 1 thio ) benzyl) -6- 

(ethoxycar bony 1 ) - 2 -me thy lbenz imidazoles- 

10 Concentrated hydrochloric acid (1.5 equivalents) was added 

to a suspension of 1 . 00 g of ethyl 4- (acetylamino) -3- ( (2-chloro- 
4- (methyl thio) benzyl ) amino) ben z oat e in 8.1 ml of ethanol, and 
the reaction .solution was heat - ref luxed . The reaction solution 
was neutralized with a solution of sodium hydroxide, and the 

15 crystals precipitated were collected through filtration to give 
1.12 g of the title compound as colorless crystals . 
[Properties of the compound] 

1 H-NMR (CDC1 3 , 5 ppm) : 1.40 (3H, t, J=7 Hz) , 2.45 (3H, s) , 2.57 
(3H, s) , 4.38 (2H, q, J=7 Hz), 5.41 (2H, s), 6.32 (1H, d , J=8 
20 Hz), 6.94 (1H, dd, J=l , 8 Hz), 7.31 (1H, d, J=l Hz), 7.74 (1H, d, 
J=8 Hz), 7.94 (1H, s) , 7.99 (1H, d, J=8 Hz). 
MASS (ESI) : m/z 375 (M+l) . 

[0121] 
(Step 6) 

2 5 <6-Carboxy-l- (2-chloro-4- (methyl thio) benzyl) -2 -me thy 1 - 

benzimidazole> 

Acc< irding to the procedure of Step 4 in Production Examp] e 
6 , 7 3 6 rn g o f 1 1 1 e title c omp o u n d was p r o d u ced as c o I o r 1 e s s 
crystals from 1.1 g of 1- ( 2 - ch 1 o r o-- 4 - (methyl thio) benzyl) -6- 
30 (ethoxycarbonyl ) -2-methylbenzimidazole . 
[Properties of the compound] 

' H-NMR (PMSO-.1. , 5 ppm): 2.47 (3H, s), 2.53 (3H, s) , 5.57 (2H, s), 



0 



Pr odu ctio n E x amp 1 e 30 
(Step 1) 

<P reduction of ethyl 3- ( ( me thy loxy acetyl ) amino) - 4-nitroben zoa te> 
A solution of 15.0 g of ethyl 3-amino-4-nitrobenzoate and 
5 15 . C g of methyloxyacetyl chloride in 150 ml of N , N- 
dirr:ethylaniline was stirred at 50 °C for 3 hours. After water and 
ethyl acetate were added thereto and the solution was separated, 
the organic layer was washed with water. After concentration of 
the organic layer, diethyl ether and hexane were added thereto 
10 to give 18.7 g of the title compound. 
[Properties of the compound] 

1 H-NMR (CDCI3, 5 ppm) : 1.42 (3H, t, J=7 . 3 Hz), 3.58 (3H, s), 

A 4^f?H rT .1=1 9 7 » CW 1 U rA T — Q 1 ^ 1 d TT^\ O OT/ITT 

d, 8.7 Hz), 9.44(1H, d, J=l . 7 Hz), 11.15(1H, brs). 
15 [0123'] 

(Steps 2 and 3) 

<Production of 1- ( 2 -chloro-4 -pheny Ibenzyl ) -6- ( ethoxycarbonyl ) -2- 
(methyloxymethyl ) benz imida zol e> 

An oily substance of 60% sodium hydride (0.850 g) was 

20 added to a solution of 4.00 g of ethyl 3- 
( (me thyloxyacety I ) amino) - 4-ni trobenzoate in 30 ml of N , N- 
dimethylf ormamide , and the reaction solution was stirred at room 
temperature for 30 minutes. A solution of 5.989 g of 2-chloro-4- 
phenylbenzyl chloride in 20 ml of N , N-dimethyl f ormamide was 

25 added thereto at room temperature, and the solution was stirred 
over night. Hydrochloric acid (10%) and ethyl acetate were added 
thereto, and the reaction solution was stirred. The organic 
layer was separated, washed with water, dried, and concentrated. 
The residue was purified through silica-gel column 

30 chromatography (eluent: a mixture of hexane and ethyl acetate at 
a ratio of 3:1) to give 4.05 g of a crude product of ethyl 3- (N- 
2-chloro-4 ■■-phenyl tenzy; ) - (mothy ] oxyacoty 1 ) amino) - 4 - ni t robon zoa to . 



7 1 



filtrate was concentrated, and stirred with ethyl acetate and 
diluted hydrochloric acid. The organic layer was separated, and 
washed with saturated aqueous solution of sodium bicarbonate and 
subsequently with water. The organic layer was concentrated to 
5 give 3.50 g of the title compound. This compound was used 
immediately in the subsequent reaction. 

[ 0124 ] 
(Step 4) 

<Production of 6-carboxy-l- (2-chloro-4-phenylbenzy 1 ) -2- 

10 (methyloxymethyl ) benz imidazole> 

According to the procedure of Step 4 in Production Example 
6, 2.84 g of the title compound was produced from 3.50 g of 1- 
( 2 — chloro-4-pheny Iben zy 1 ) -fi— (ethoxycarbonyi ) -2 — 
(methyloxymethyl ) benz imidazole . 

15' [Properties of the compound] 

1 H-NMR <DMSO-d 6 , 5 ppm) : 3.27 (3H, s), 4.72 (2H, s), 5.73 (2H, s), 
6.60(1H, d, J=8.2 Hz), 7 . 35-7 . 39 < 1H , m) , 7 . 4 1-7 . 7 6 (2H , m) , 
7.52<1H, dd, J = 8.1 and 1.8 Hz), 7 . 65-7 . 6 7 ( 2H , m) , 7.76(1H, d, 
J-8.4 Hz), 7 .83-7.87 <2H, m) , 8.02(1H, d, J=l . 3 Hz), 12.87(1H, 

20 brs) . 

' [0125] 
P rod uction Example 3 1 

<Production of N- (4-methylbenzene) sulfamide> 

Formic acid (5.87 g) was added dropwise to a solution of 

25 18.0 g of chlorosulf onyl isocyanate in 100 ml of benzene in an 
ice bath, and the reaction solution was stirred at room 
temperature for 66 hours, and at 40 °C for 9 hours. The reaction 
solution was cooled, and while being cooled with ice, 23.3 g of 
4-methyl anil ino and subsequently 128 ml of 1 N sodium hydroxide 

30 aqueous solution were added. The solution was stirred for 2 
hours. The crystals precipitated were collected through 

filtration, and recry s ta 1 1 i z ed from 300 ml of water. The 
c r v s t a 1 s r • - \ o : * - : - ^d - A - . - . - •> - i "• ^ • ^ h - u >- , i . •. ■ . , .■ ... v _ ... .. ..... ; ,. , ; 
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7.14(2H, d, J- -? Hz), 7.17(2H, d, J=7 Hz). 
[0 1 2 6] 

Pro d uctio n Example 3 2 
<Production of N-n-buty 1 su 1 f amide> 

A mixture of L . 92 g of sulf amide, 1.74 g of n-butyl amine , 
nd 20 ml of water was refluxed for 5 hours. The reaction 
solution was cooled to room temperature, and acidified with 3 N 
hydrochloric acid . This solution was allowed to stand at 0 to 
5°C. The crystals precipitated were collected through filtration, 
10 washed with water, and dried to give 1.50 g of the title 
compound . 

[Properties of the compound] 

1 H-MMR (CDCi 3 , 5 ppm) : 0.94 (3H. t. J=7 . 4 H 7. ) 1 ^R-i ™\ 
1.53-1.60 (2H f m) , 3.12(2H, t, J=7 . 1 Hz), 4.53(1H, brs), 4.74(2H, 
15 brs) . 

[0127] 

P roductio n Exa mple 32-2 to Produc tion Example 32 - 6 

In the same manner as in Production Example 31, the 

following sulf amides were produced. When the product could not 
20 be obtained as crystals, the compound was extracted with 

chloroform and the extract was concentrated to give the desired 

sul f amide . 

[0128] 

<Production of N-e^hylsulfamide> 
25 [Properties of the compound] 

'H-NMR (CDC1,, 5 ppm): 1.23 (3H, t, J=7 Hz), 3.18 (2H, q, J=7 Hz), 
4.54 (1H, brs) , 4.77 (2H, brs) . 
[0i;:?*] 

<Productior: of TJ-n-propy 1 su ■ famide> 
[Properties of the compound] 

^ H-NMFI (CDC1 :1 -CD 3 0D, 5 ppm): 0.96(3H, t, J=7 Hz), 1.60(2H, m) , 
3 . 05 (2H, t , J - 7 Hz) . 

[013 0 1 
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™) * " ; • 1- (7H, t, J=7 Hz) , 4.36(1H, brs) , 4.57 (2H, brs) . 
[0131] 

<:Production of N-n-hexy 1 sul f amide > 
[ Properties of the compound] 
5 : H-NKR (CPC1 3/ 8 ppm) : 0.89 (3H, t, J=6 . 9 Hz), 1 . 2 8- 1 . 40 ( 6H , m) , 
1.59-1.61 (2H, m) , 3.12(2H, t, J=7 . 2 Hz), 4.45(3H, brs). 
[0132] 

<Production of N-benzylsul f amide> 
[Properties of the compound] 
10 1 H - NM R (DMSO-d 6 , 5 ppm): 4.06(2H, d, J=6 . 5 Hz), 6.60(2H, s), 
7.02(1H, t, J=6.6 Hz), 7.23(1H, t, J-6 . 5 Hz), 7 . 2 9-7 . 3 5 ( 4H , m) . 

[0133] 
Example 1 

<Synthesis of 1- (2 , 4-dichlorobenzyl) -2 -me thy 1-6- ( (3 -methyl - 

15 benzene) sulfonylcarbamoyl) benzimidazole (1)> ' 

N , N' -Carbonyldi imidazole (0.13 g) was added to a solution 
of 0.20 g of 6-carboxy-l- (2 , 4-dichlorobenzyl) -2-methyl- 
benzimidazole in 5 ml of N , N-dimerhy 1 f ormamide , and the reaction 
solution was stirred at room temperature for 1 hour . 3-Methyl- 

20 benzenesulfonamide (0.13 g) and 0.12 g of 1 , 8-diazabicyclo 
[5.4. 0] undec-7-ene were added thereto, and the solution was 
srirred at 100°C over night. After the solvent was distilled off 
under reduced pressure, the residue was diluted with a mixture 
of methanol and water at a ratio of 2:1, and the solution was 

25 adjusted to a pH of 5 with 10% hydrochloric acid. The crystals 
precipitated were collected through filtration and dried to give 
0.2:' g of :he title compound as white crystals. 
[ Properties of Compound (1)1 

' H-NMF (DKSO-d,, 5 ppm): 2.38 (3H, s) , 2.47 (3H, s), 5.57(211, s) , 
3 0 6.40 (1H, d, J=8 . 3 Hz), 7 . 30 (1H, dd , J-2 . 2 and 8.4 Hz) , 7.48- 
7.51(2H, m) , 7.63(1H, d, J=8 . 5 Hz), 7 . 7 1 - 7 . 7 8 ( 4 H , m) , 8.05(1H, 
s) , 12 . 3 4 ( 1H , brs) . 
mp : 2 35 . 5-739 . ^ °C . 



methylbenzene) sui fonyl carbamoyl ) benzimi jazole (2) > 

In :he same manner as in Example 1, 0.20 g of the title 
compound were formed as white crystals from 0.20 g of 1-((1- 
bromonaphthalen-2-yl) methyl) -6-carboxy-2~methylbenz imidazole and 
0.11 g of 4-methylbenzenesul f onamide . 
[Properties of Compound (2)] 

] H-NMR(DMSO-d 6 , 5 ppm ): 2.35(3H, s), 5.79(2H, s), 6.46(1H, d, 
J=8.5 Hz), 7.37(2H, d, J=8.3 Hz), 7 . 61- 7 . 67 < 2H , m) , 7 . 70-7 . 76 (2H , 
m) , 7.31-7.86 (3H, m) , 7.94(1H, d, J=8 . 0 Hz), 8.09(1H, s), 
8.30(1H, d, J=8.7 Hz), 12.29(1H, brs). 
IR(Nujol) : 1689 cm" 1 , 
mp: 268 . 5-272 . 5°C. 

[0135] 
Example 3 

<Synthesis of 6- ( 1 -butanesul fonyl carbamoyl ) -1- (4-bromo-2- 

chlorobenzyl) -2-methylbenzimidazole (3) > 

In the same manner as in Example 1, 0.19 g of the title 
compound were formed from 0.20 g of 1- ( 4-bromo-2-chlorobenzyl ) - 
6 -carboxy-2-methylbenzimidazole and 0.09 g of l- 

butanesu If onamide . 
[Properties of Compound (3)] 

1 H-NMR(DMSO-d 6 , 5 ppm) : 0.35(3H, t, J=7 . 4 Hz), 1 . 3 5- 1 . 4 3 ( 2 H , m) , 
1.62-1.69 (2H, m) , 2.48(3H, s), 3.50(2H, t, J=7 . 8 Hz), 5.56(2H,' 
s) , 6.36 (1FI, d, J=8.4 Hz), 7.44(1H, dd , J-8 . 3 and 1.5 Hz), 
7,67(1H, d, J=8.4 Hz), 7.30(1H, d, J=8 . 4 Hz), 7.86(1H, d, J=l . 5 
Hz) , 8.09(1H P s) , 11.86(1H, brs) . 
IR (Nu j ol ) : ; 672 cm ] . 

:np : 218 . 7-220 . 3 °C . 
[0136] 

Example 4 

<Synthesis of 1- ( 4-bromo-2-ch 1 oroben zy 1 ) -2 -me thyl -6- ( (3- 

methylbenzene) sulfonyl carbamoyl ) benzimidazol e (A) > 

In the same manner as :n 17 x amp 1 1 ^ 1 n ^ - . • . • 



[Properties of Compound (4) ] 

: H-NMP(DMSO-d 6 , 8 PP m) : 2.38(3H, s ), 2.46(3H, s), 5.55(2H, 3) 
6.32(1H, d, J=8.4 Hz), 7.42(1H, dd , J=8 . 1 and 1.3 Hz), 7.49 
7-51(2H, m) , 7..53UH, d, . 5 Hz), 7. "71-7. 73 (1H, m) , 7.75 

7.78C-H, m) , 7.34(1H, d, J=2 . 0 Hz), 8.05(1H, d, J=1.4 Hz) 
12 . 34 (1H , brs) . 
mp: 250 . 0-253 . 0 °C . 

[0137] 
Ex amp] e 5 

<Synthesis of 6- (1-butanesulf onylcarbamoyl ) -1- (2-chloro- 4 

phenylbenzyl) -2-methy lbenzimidazole (5) > 

In the same manner as in Example 1, 0.250 g of the title 
compound were formed from 0.250 a of fi-^ r-H,w„_i _ /o_„v,n „ 

phenylbenzyl) -2-methylbenzimidazole and 0.118 g of 1- 
butanesul f onamide . 
[Properties of Compound (5) ] 

1 H-NMR (DMSO-d6 , 5 PP m) : 0.83 (3H, t, J=7 . 3 Hz), 1.34-1.41(211, m) , 
1.61-1.69(2H, m), 2.53(3H, s) , 3.49(2H, t, J=7 . 7 Hz), 5.64(2H,' 
s), 6.49(]H, d, J=8.2 Hz), 7.38(1H, t, J=7 . 3 Hz), 7.45(2H, t 
J=7.3 Hz), 7.53(1H, dd , J=8 . 2 and 1.8 Hz), 7.65(2H, d, J=7 . 3 Hz) 
7.69UH, d, J=8.6 Hz), 7.81(1H, dd , J = 8 . 4 and 1.5 Hz), 7.35(1H, 
d, J=1.9 Hz), 8.15(1H, d, J=1.5 Hz), 11.88(1H, brs). 
IR(Nujol) : 1683 cm" 1 , 
mp: 249 . 3-250 . 1 °C. 

[0138] 
Exampl e 6 

-Synthesis of 1 - ( 2 - oh 1 oro- 4 - ( .? -pheny 1 othy 1 ) benzyl ) -2-methy 1 -(-,- 
t ('--rnethylLonzene) su'. f onylcarbamoyl. ) benzimidazo le (6) :• 

Tn the same manner as in Example 1,1- (2-chloi o-4- ( (E) —2 — 
phenylethenyl) benzyl) -2-methyl-6- ((4- 

methylbenzene) sul f onylcarbamoyl ) benzimidazole was formed from 
L '" :>00 g of 6-carboxy-l- (2-chl oro-4- ( (E) - (2- 

nhenyl pfhony : ) benzyl ) - ;:-m^ i hv"! b^nr. - -r> : <i 



1 (- r 



atmosphere for 2 hours . The solid was removed through f i 1 1 ration 
and r he filtrate was concentrated . The residue was 

rec rystal lized from a mixture of water and acetcne to give 0.065 
g of the title compound . 
[Properties of Compound (6)] 

: H-NMR (DMSO-cU , 5 P pm) : 2 . 37 (3H , s) , 2 . 4 3 (3H, s) , 2 . 8 3 (4H, s) , 
5.54(2H, s) , 6.37(1H, d, J=8 . 1 Hz), 7.07(1H, d, J-7 . 9 Hz), 7.13- 
7.25(5H, m) , 7 . 3 7 - 7 . 4 3 ( 3H , m) , 7.64(1H, d, J=3 . 5 Hz), 7.72(1H, d 
J=9.6 Hz), 7.36(2H, d, J=3 . 3 Hz), 8.05(1H, s), 12.32(1H, brs) . 
1R (Nuj ol) : 1639 cm" 1 . 
mp : 205 . 7-208 . 9 °C . 

[0139] 
Ex amp 1 e 7 

<Synthesis of 1- (2-chloro-4- (pheny loxymethy 1 ) benzyl) -2-rnethyl-b- 
( (EI) - ( 1-pent -1-ene) sul fonyl carbamoyl ) benz imidazole ( 7 ) > 

In the same manner as in Example 1, 0.11 g of the ti^le 
compound were formed from 0.15 g of 6-carboxy-l- (2-chloro-4- 
( phenyl oxyme thy 1 ) benzyl ) -2 -methylbenz imidazole and 0.07 g of 
(E) -1-pent-l-enesulf onamide . 
[Properties of Compound (7)] 

1 H-NMR (DMSO-de , 5 ppm): 0.85(3H, dt , J=7 . 3 and 2.8 Hz), 1.38- 
1.48{2H, m) , 2.18-2.26 (2H, m) , 2.49(3H, s), 5.08(2H, s), 5.59(2H 
s) , 6.45(1H, d, J=7.9 Hz), 6.76(1H, dd , J=16.4 and 1.4 Hz), 
6.82-6.90(lH, m) , 6.91-6.95(1H, m), 6.97(2H, d, J=8.5 Hz), 7.25- 
7.31(3H, m), 7.65-7.67(2H, m), 7.77(1H, d, J=8 . 5 Hz), 8 . 08 (1H, 
s) , 11 . 96 (1H , brs) . 
IR (Nir ol) : 16 72 cm ' . 
mp: 177 . 0-184 . 0 °C. 

[0140] 
Example 8 

< Synthesis of 1- (2-chloro-4 - ( phenyl oxyme thy 1 ) benzyl ) -2 -methyl -6- 
( ( E ) — ( 2 -pheny 1 ethene) su 1 fonyl carbamoyl ) benz imida zo I e ( 3 ) > 



[Properties of Compound (8)] 

] H-NMR(DMSO-d 6 , 5 p P m) : 2.49 (3H, s) , 5.07 (2H, s) , 5.59(211, s ) , 
6.44(1H, d, J=7.5 Hz), 6.91-6.98(3H, m) , 7.2 4-7.30 (3H, m) , 7.42- 
7.51(4H, in) , 7 . 61-7 . 65 (2H , m) , 7.66(1H, d , J=8 . 5 Hz), 7.75(2H, d, 
J=7 - 3 Hz) ' 7.79(111, d, j=*.5 Hz), 8.11 (1H, s), 12.15 (1H, brs). 
IR(Nuiol) : 1672 cm" 1 . 
mp: 2 2 0.2-2 2 3. 5 e C. 

[0141] 
Exam p j_e 9 

< Synthesis of 6- ( 1-butanesul fonyl carbamoyl) -1- (2-chloro-4- 

(phenyloxymethyl) benzyl) -2-methylbenz imidazole (9) > 

In the same manner as in Example 1, 0.15 g of the title 
compound were formed from 0.15 g of 6- carboxy-1- ( 2-rh 1 0 r 0 - 4- 
(phenyloxyrnethyl) benzyl) -2-methylbenzimidazole and 0 . 07 g of 1- 
butane sulfonamide . 
[Properties of Compound (9) ] 

1 H-NMR (DMSO-de , 5 ppm ) : 0.84 (3H, dt , J=l . 3 and 2.5 Hz), 1.34- 
1.42(2H, m) , 1.61-1.69 (2H, m) , 2.49(3H, s), 3.49(2H, t, J=8 . 6 
Hz), 5.07(2H, s) , 5.60(2H, s), 6.46(1H, d, J=7 . 9 Hz), 6.92(1H, L, 
J=7.1 Hz), 6.97(2H, d, J=8 . 6 Hz), 7 . 2 5- 7 . 3 1 ( 3H , m) , 7.64(1H, s), 
7.67(1H, d, J=8.5 Hz), 7.80(1H, d, J=8 . 4 Hz), 8.10(1H, s), 
11 . 86 (1H, brs) . 
IR(Nujol) : 1689 cm" 1 , 
mp : 193 . 0-205 . 0 °C . 

[0142] 
E^f^Illli_10 

<Syrithesrs of 1~ (2-chloro -4- (phenyl oxymethyl ) benzyl ) -2 -met hy 1-6- 
( ( 3 - me thy! benzene) s u .1 f ony 1 ca rbamoy 1 ) ben z imi da zo 1 e (10) > 

In the same manner as in Example 1, 0.14 g of the title 

compound w-re formed from 0.15 g of 6-ca rboxy-1- ( 2 -chloro-4- 
(phenyl oxymethyl) benzyl) -2-methylbenzimidazole and 0.08 g of (3- 

methylbenzene) su.l f onamide . 

[Properties of Compound (10)1 



7 . 62-^ . 66 (2H, m) , ^ . 7 2 ( 1 H , d, J-7 . 5 Hz) , 7 . 77 (2H, s) , 8 . 06 (1H, 
s) , 12 . 35 ( 1H , brs) . 
nip : 1 6 0 . 1 - 1 7 0 . 1 ° C . 

[0143] 
Example 11 

<Syn thesis of 1- (2-chloro-4- (n-octyloxy) benzyl) -2 -methyl -6 - (1- 
pentanesul fonyl carbamoyl )benz imidazole (11) > 

In the same manner as in Example 1, 0.25 g of the title 
compound were formed from 0.25 g of 6-carboxy- 1- ( 2-chl ore- 4 - ( n- 
octyloxy) benzyl) -2-methylbenzimidazole and 0.11 g of 1- 
pentanesul f onamide . 
[Properties of Compound (11) ] 

1 F-KMP ( ViM^D — rK ft nnm^ • Pi 7 R _ H Q n / £ u ™\ 1 1 c; _ 1 A H { 1 A u ™\ 

1.62- 1.73 (4H, m) , 3.49(2H, t, J=7 . 5 Hz), 3.93(2H, t, J=6 . 4 Hz), 
5.50(2H, s) , 6.45(1H, d , J-8 . 7 Hz), 6.80(1H, dd ,' J=8 . 7 and 2.5 
Hz), 7.11(1H, d, J = 2.3 Hz), 7.65(1H, d, J=8 . 5 Hz), 7.78(1H, d, 
J-8.4 Hz), 8.09(1H, s), 11.86(1H, brs). 

IR (Nuj ol) : 1667 cm" 1 . 
mp : 170. 1-173. 4°C. 

[0144] 
Example 12 

<Syn thesis of 1- (2-chloro-4- (n-octyloxy) benzyl) -2 -methyl- 6- ( (4- 
methylbenzene) sul f onylca rbamoyl ) benzimidazole (12) > 

In the same manner as in Example 1, 0.21 g of the title 
compound were formed from 0.20 g of 6-carboxy- 1- (2-chloro-4 - (n- 
octyloxy) benzyl. ) -2-methylbenz imidazole and 0.10 g of (4- 
methy 1 ben zone) sul f onamide . 
[ Properties of Compound ( 12 ) 1 

1 H - NMR ( DM S C ■ - d a , 5 ppm) : 0 . 8 6 (3H , t , J-7 . 1 Hz) , 1 . 21-1 . 45 ( 10H , m) , 

1.63- 1.71 (2H, m) , 2.39(3H, s), 3.95(2H, t, J=6.3 Hz), 5.51(2H, 
s) , 6 . 44 ( 1H , d, J=8 . 6 Hz), 6.81(1H, dd, J- 8. 4 and 2.5 Hz) , 
7 . 13 (1H , d , J-2 . 5 Hz) , 7 . 42 (2H , d , J 3 . 0 Hz), 7 . 6 3 ( 1H , d , J- 8 . 5 



[0145] 
Exampl e 13 

<: Synthesis of l-(2-chloro-4- (n-hexyloxy) benzyl) -2 -methyl- 6- (1- 
pentanesul fonyl carbamoyl ) benz imidazo le ( 13 ) > 

In zhe same manner as in Example 1, 0.07 5 q of the ritle 
compound were formed from 0.:"'00 g of 6-carboxy-l- (?-chloro-4- (n- 
hexyloxy) benzyl) -2-methylbenz imidazole and 0.039 g of 1- 
pentanesul f onamide . 
[Properties of Compound (13)] 

1 H-NMR (E)MSO-de / 5 ppm): 0.8 1 ( 3H , t, J=7 . 3 Hz), 0.85 (3H, t f J=7 . 0 
Hz), 1.22-1 .30 (6H, m) , 1 . 3 0- 1 . 3 9 ( 4H , m) , 1 . 6 2 - 1 . 7 1 ( 4 H , m) , 
2.49(3H, s) , 3.49(2H, t, J-7 . 7 Hz), 3.93(2H, t, J=6 . 5 Hz), 
5.50(2H, s) , 6.45(1H, d, J = 8 . 7 Hz), fi.RI (lH f rid, -T=8 . 6 and 2.5 
Hz), 7.12(1H, d, J=2.5 Hz), 7.65(1H, d, J=8 . 5 Hz), 7.78(1H, dd , 
J=8 . 5 and 1.6 Hz), 8 . 09 (1H, d, J=1.3'Hz), 11.91(1H, brs) . 
IR (Nujol) : 1672 cm" 1 . 
rap: 171 . 6-173. 5°C. 

[0146] 
E x am p le 1 4 

<Syn thesis of l-(2-chloro-4- (n-pentyl oxy) benzyl) -2 -methyl -6- (1- 
pentanesul fonyl carbamoyl ) benz imidazole ( 14 ) > 

In the same manner as in Example 1, 0.17 g of the title 
compound were formed from 0.20 g of 6-carboxy- 1- ( 2-ehloro-4- (n- 
pentyloxy) benzyl ) -2-methy lben z imida zol e and 0.10 g of 1- 
pentanesu 1 f onamide . 
[Properties of Compound (14) ] 

" 1 1 -NMR ( DM50 — d* , O ppm): 0 . 8 1 { ?.H , t, J~7 . 2 Hz), 0.86(3H, t, J-7 . 0 
Hz) , 1 .20-1.40 (8H, m) , 1 .62-1 .74 ( 4 H , m) , 3.48 (2H, t , J=8 . 3 Hz) , 
3 . 93 (2H , t, J-6.3 Hz), 5 . 50 (2H, s) , 6.45 (1H, d, J-8 . 9 Hz), 
6.31(1H, dd, J-3.4 and 2.5 Hz), 7.12(1H, d, J=2 . 6 Hz), 7.65(1H, 
d, J=8.5 Hz), 7.78(1H, d, J=8 . 9 Hz), 8.09(lH,d, J=l . 5 Hz), 
1 1 . 86 ( 1H , brs) . 
TP(Nu^ni) ; 167? rm" : . 



Ex amp 1 o 1 5 

< Synthesis of 1- C-chloro-4- ( n-pentyl oxy ) benzyl ) -.:-methyI-6- ((4- 
methylbenr.ene) sul fonyl carbamoyl ) ben z imidazole (15) > 

Tn the same manner as in Example 1, 0.17 g of the title 
compound were formed from 0.20 g of 6-carboxy-l- ( 2-chloro-4- (n- 
pentyloxy) benzyl) -2 -methylbenz imidazole and 0.1.? g of (di- 
methyl benzene) sulfonamide . 
[Properties of Compound (15) ] 

'K-NMR (DMSO-d 6 , 5 ppm) : 0.88(3H, t, J-7.0 Hz), 1.28-1.4 2 (4 H, m) , 
1.62-1.68 (2H, m) , 2.39(3H, s), 2.51(3H, s), 3.95(2H, t, J=6 . 5 
Hz), 5.51(2H f s) , 6.44(1H, d, J=8 . 6 Hz), 6.81(1H, dd, J=8 . 4 and 
2.3 Hz), 7.13(1H, d, J=2.6 Hz), 7.42(2H, d, J=8 . 1 Hz), 7.63(1H, 
d, J=8.5 Hz), 7 . 72 (1H . d. ,1 = 9, A u-7\ 7R«^9u h t-q ^ ^ „ ^ 
8.06 (1H, s) , 12.34 (1H, brs) . 
IR(Nujol) : 1688 cm" 1 . ' 
mp: 214-217°C. 

[0148] 
Example 16 

<Syr.thesis of 1 - ( 4 -n-butyl oxy-2 -chiorobenzyl ) -2-methyl-6- ( (4- 
methylbenzene) sulf onyl carbamoyl ) benziraidazole (16) > 

In -.he same manner as in Example 1, 0.18 g of the title 
compound were formed from 0.20 g of 6-carboxy-l- ( 4-n-buty loxy-2- 
chlorobenzyl) -2-methylbenz imidazole and 0.12 g of (4- 
methylbenzene) sulfonamide . 
[Properties of Compound (16) ] 

2 H--NMR (E'KSO— d* , 8 p P m) : 0.89(3)1, t, J=7 . 4 Hz), 1 . 3 4 - 1 . 4 2 ( 2 H , m) , 
1.62-1.67 C:H, m) , .:.3 7 (3H, s), 2.47(3H, s), 3.93(2H, r, J-6.5 
Hz) ' 5.43(.:H, s) , 6.4K1H, d, J-S.-' Hz), 6.79 (1H, dd , J-8.6 and 
2.S Hz), 7.11 (1H, d, J-2.5 Hz), 7.40(21!, d, J "8.2 Hz), 7.61 (1H, 
d, J=8.4 Hz), 7.70(1H, dd, J-3 . 4 and 1.7 Hz), 7.85(2H, d, J=8 . 3 
Hz), 8.03(1H, s) , 12.36(1H, brs). 
MASS (FD) : n/z 52 5 (M) . 
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pentanesul f ony 1 ca rbamoy 1 ) benzimidaz Die (17) > 

In the same manner as in Example 1, 0.15 g of the title 
compound were formed from 0.20 g of 6-carboxy- 1- ( 2-chloro-4 - (n- 
propyloxy) benzyl ) -2-methylbenzimidazole and 0.11 g of 1- 
p e ntanesulfonamide . 
[Properties of Compound (17)] 

" H -NMR ( DMSO-de , 5 ppm) : 0.81 (3H, t, J-7 . 2 Hz), 0.93 (3H, t, J = 7 . 4 
Hz), 1 .21-1 .29 (2H, m) , 1.33-1.38(211, m) , 1.65-1.72(411, m) , 
2.49(3H, s) , 3.49(2H, t, J==7 . 4 Hz), 3.90(2H, t, J=6 . 5 Hz), 
5.50(2H, s) , 6.45(1H, d, J=9 . 0 Hz), 6.8K1H, dd, J=8 . 8 and 2.5 
Hz), 7.12UH, d, J=2.5 Hz), 7.65(1H, d, J=8 . 6 Hz), 7.78(1H, dd , 
J=8.4 and 1.7 Hz), 8.09(1H, s), 11.89(1H, brs). 
IP (Nujol) : 1672 nm' 1 . 
mp: 178. 0-183. 5°C. 

[0150] 
Example 1 8 

<Synthesis of 1- (2-chloro-4- (n-propyloxy ) benzyl) -2 -methyl- 6- ( (4- 
me thy I benzene) sul f ony lea rbamoy 1 ) benz imidazole (18) > 

In the same manner as in Example 1, 0.20 g of the title 
compound were formed from 0.20 g of 6-carboxy- 1- ( 2 -chloro-4- (n- 
propyloxy) benzyl ) -2-methylbenzimidazole and 0.12 g of (4- 
me thy Ibenzene) sulfonamide. 
[Properties of Compound (18)] 

'H-NMR (DMSO-de, 5 ppm): 0.93(311, dt , J=7 . 3 and 1.9 Hz), 1.65- 
1.73(2H, m) , 2.38(3H, s), 2.47(3H, s), 3.90(2H, dt , J=6 . 5 and 
1.9 Hz), 5.49(2H, s), 6.42(1H, d, J=8.8 Hz), 6.30(1H, dd , J=8 . 9 
and 2.5 Hz), 7.11 (1H, d, J = 2 . 4 Hz), 7.40 (2H, i, J-7 . 5 Hz), 
7.61 (1H, d, J 8.5 Hz), 7.70(1H, d, J-8.5 Hz), 7.86(2H, dd , J-8.4 
and 2.0 Hz), 8.04 (1H, s), 12.29 (1H, brs). 
mp : 213 . 5-2 3 5 . 5 °C . 

[01 51] 
Ex amp 1 e 1 9 
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(methyloxy) benzyl ) - 2 -me thy lb en z imida zo 1 e and 0.126 g of 1- 
pentanosu"; f onamide . 
[Properties of Compound (19) ] 

: H-NKP (DMSO-d*, 5 ppm) : 0.8K3H, t, J=7.3 Hz) , 1.2 5 (2H, m) , 
5 1.35 (2h\ m) , 1.68 (2H, m) , 4.29 (3H, s) , 3.49 (2H, t, J-7 . 8 Hz) , 
3.73 UK, s) , 5.51 (2H, s), 6.48(111, d, J=8 . 7 Hz), 6.82 (1H, dd , 
J-8.7 and 2.6 Hz), 7.14(1H, d, J=2 . 5 Hz), 7.66(1H, d, J=8 . 5 Hz), 
7.78UK, dd, J=8 . 4 :mf 1.5 Hz), 8.09(1H, s), 11.87(1K, brs). 
IP, (Nir; ol ) : 16 89 cm" 1 . 
10 mp: 211-2 1.3 °C. 

[0152] 
Ex amp le 2 0 

< Synthesis of 1- ( 2-chloro- 4- (methyl oxy) benzyl ) -2-merhyl-6- ( (4- 
methy lbenzene) sulf onyl carbamoyl ) ben z imidazole (20) > 

15 In the same manner as in Example 1, 0.14 g of the title 

compound were formed from 0.180 g of 6-carboxy-l- (2-chloro-4- 
(methyl oxy ) benzyl ) -2-methylbenzimidazole and 0.142 g of (4- 
methy lbenzene) sulfonamide . 
[Properties of Compound (20) ] 

2 0 2 H-NMP (DMSO-d 6 , 5 ppm) : 2.37(3H, s), 2.47(3H, s), 3.73(3H, s), 
5.49(2H, s) , 6.45(1H, d, J=8.7 Hz), 6.81(1H, dd , J-8 . 7 and 2.5 
Hz), 7.13(1H, d, J=2,5 Hz), 7.41(2H, d, J=8 . 2 Hz), 7.62(1H, d, 
J=8.5 Hz), 7.70(1H, d, J=8 . 5 Hz), 7.86{2H, d, J==8 . 2 Hz), 8.03(1H, 
s) , 12.30 <1H, brs) . 

2 5 IR(Nu]ul) : 169 4 cm"" 1 . 

mp: 2 13-21 6 D C. 

[0153] 
Ex amp] e l l 

<Syr.tl-.es;:;: of 1-- (2-chl or j-4- ( ( 2 -methyl oxy e thy 1 ) oxy) benzyl ) 2 

3 0 methyl- 6- ( 1 -pen tanesu 1 f onyl ca rbamoyl ) ben z imida zol e (21) > 

In the same manner as in Example 1, 0.05 g of the title 
compound were formed from 0.16 g of 6 - ca rboxy- 1 - ( 2 - ch 1 o ro- 4 -(( 2 - 
m <~- ~ h v 1 - x - • * h v 1 ) n x v ) h *~> r . z v 1 ) - 2 - m ^ ^ h v ~. h ^ r. z 4 m i d a z o V j o r. d n . n R of 
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1 . 32-1 . 38 (2H , m) , 1 . 6 4 - 1 . n 2 ( 2 H , m) , 2.49(3H, s), 3.26(3H, s), 
3 . 46-3 . 51 (2H , m) , 3.60(2H, t, J = 4 . 4 Mi:), 4.07 (2H, t, J=4 . 5 Hz), 
5.51 (2H, s) , 6.45 (1H, d, J-8 . 3 Hz), 6.33 (1H, dd , J=8 . 1 and 2.5 
Hz), 7.15 (1H, d, J = 2.S Hz), 7.65 (1H, d, J=H.5 Hz), 7.78 (1H, d, 
5 J-8.4 Hz), 8.10 (1H, d, J=l . 3 Hz), 11.89 (1H, bts). 
IR(Nuiol) : 1672 cm" 1 . 
mp : 1 6 5 - 1 6 8 ° C . 

[0154] 
E xample _2_2 

10 <3ynthesis of 1- (2-chl oro-4- ( (2-methyloxyethyl ) oxy) benzyl) -2 - 
methyl-6- ( ( 4 -me thy lben z enc ) sul fonyl carbamoyl ) ben z imida zole (22) > 

In the same manner as in Example 1, 0.12 g of the title 
compound were formed from 0.16 cj of 6 — c?^bo>'y- 1 — (2 — chloro— 4 — ( (2 — 
me thy loxy ethyl ) oxy) benzyl) -2 -methyl ben z imida zole and 0.11 g of 

15 (4-methylbenzene) sul f onamide . 
[Properties of Compound (22) ] 

^-NMR (DKSO-de, 5 ppm): 2.37(3H, s), 2.47(3H, s), 3.27(3H, s), 
3 . 59-3 . 62 (2H, m) , 4.06-4.08 (2 El, m) , 5.49(2H, s), 6.42(1H, d, 
J-8.6 Hz), 6.81(1H, dd, J=3.6 and 2.5 Hz), 7.14(1H, d, J=2 . 5 Hz), 

20 7.40(2H, d, J-8.2 Hz), 7.61(1H, d, J=8 . 5 Hz), 7.70(1H, d, J=8 . 7 
Hz), 7.85(2H, d, J=8 . 2 Hz), 8.03(1H, s), 12.36(1H, brs). 
IR (Nuj ol) : 1639 cm" 1 . 
mp : 19 8 . 5-2 0 3 . 0 °C . 
[0155] 

2 5 Exam ple 23 

<Synthesis of 1- ( 2-chl ore-- 4- ( cyclopenty 1 met hyioxy ) benzyl ) -2- 
methy 1 - 6- ( 1 -pen ta nes u 1 fonyl carbamoy I ) ben z imida zo 1 e (23) > 

In the same manner as in Example 1, 0.1^ 7 3 g of the tie 1. e 

compound were formed from 0.150 g of 6 - carboxy- 1- ( 2 - chl o ro-4 - 

3 0 ( cy c 1 op-en tyl me thy loxy) benzyl) - 2 -me thy lben z imida z ol e and 0.065 g 
of 1 -pentanesul f onamide . 
[Properties of Compound (23) ] 



Hz), 7.78(1H, d, J=7.6 Hz), 8.09(1H, s), 11.86(1H, bis) . 
TR (Nujol ) : 16 67 cm 1 . 
mp : 184 . 0-185 . 5 °C . 

[0156] 
Example 2_4 

<Syn thesis of 1- ( 2-chlor o-4 - ( eye 1 open ty line thy loxy) benzyl) -2- 
me thy 1-6- ( ( 4 -methyl benzene) sulf onyl carbamoyl ) ben z imidazole (24) > 

In the same manner as in Example 1, 0.161 g of the title 
compound were formed from 0.150 g of 6-carboxy- 1 - ( 2 - chloro-4- 
(cyclopenty lmethyloxy) benzyl) -2-methylbenzimidazole and 0 . 073 g 
of (4 -methyl benzene) sulfonamide . 
[Properties of Compound (24) ] 

^-NMRfDMSO-d*, 5 ppm) : 1 . 23-1 . 31 (2H , m) , 1 _ 4 7-1 . 60 ( 4H , m) , 1.68- 
1.76(2H, m) , 2.21-2.27 (1H, m) , 2.38(3H, s), 2.47(3H, m) , 3.81(2H, 
d, J=7.0 Hz), 5.49(2H, s), 6.42(1H, d, 'J-8 . 6 Hz), 6.79(1H, dd, 
J=8.7 and 2.4 Hz), 7.12(1H, d, J=2 . 5 Hz), 7.40(2H, d, J=8.2 Hz), 
7.61(1H, d, J=8.5 Hz), 7.70(1H, d, J=8 . 5 Hz), 7.86(2H, d, J=8 . 3 
Hz), 8.03(1H, s) , 12.30(1H, brs). 
TR (Nujol) : 1694 cm/ 1 . 
mp : 221 . 5-222 . 5 °C . 

[0157] 
E xample 2 5 

<Syn thesis of 1- (2-chloro-4- ( cy c 1 open ty lmethyloxy) benzyl) -2- 
me thy 1-6- ((E) - 1 -pen t- 1 -enesu 1 f onyl carbamoyl ) ben z imidazole (25) > 

In the same manner as in Example 1, 0.107 g of the title 
compound were formed from 0.150 g of 6-carboxy- 1 -( 2-chloro- 4- 
( :yciopen:y.lmethyloxy) benzyl ) -2-methylbenzimidazole and 0.064 g 

0 f { E ) - 1-por.t - 1-enesu 1 f on amide . 
[Properties of Compound (25)] 

T H-NMR (DMSO-d 6 , 5 ppm): 0.86(3H, t, J=7 . 3 Hz), 1 . 2 3- 1 . 32 ( 2H , m) , 

1 . 40-1 . 61 (6H, m) , J. .68-1. 76 (2 H, m) , 2 . 2 0 -2 . 2 8 ( 3 H , m) , 2.50(3H, 
s) , 3.S1(2H, d, J-7.0 Hz), 5.49(2H, s), 6.43(lH, d, J-8.7 Hz), 
6 . 7 3-6 . 8 9 (3H , :n) , " . 1 ? M , d, -T-?.s ■■-) 7 . £ /I (i n r ] t i : : ^ 



[0158] 
Ex amp le 2_6 

<Synthesis of 6- (benzenesul fonyl carbamoyl ) -1- ( 4-benzyloxy-2- 
chlorobenzyl ) -2 -methylbenz imida zo 1 e (26) > 

In the same manner as in Example 1, 0.132 g of the title 
compound were formed from 0.133 g of 1- ( 4-benzyloxy-2- 
chlorobenzyl ) - 6- carboxy- 2 -methylbenz imida zol e and 0.099 g of 
benzenesul fonami de . 
[ Properties of Compound (26 ) ] 

'H-NMR (DMSO-d 6 , 5 ppm) : 2 . 47 (3H, s) , 5 . 0 8 (2H , s) , 5 . 5 0 (2H , s) , 

6 . 44 (1H, d, J=8 . 6 Hz), 6 . 89 (1H , d, J-8 .7 Hz), 7 . 23 (1H, s) , 
7.32(1H, m) , 7_39(4H, m) , 7.61(3H, m) , 7.70(211, m) , 7.98(2H, d, 
J = 7 . 9 Hz) ; ft.O.S (lH r s) 12.40 (1H, brs). 

IR (Nujol) : 1689 cm" 1 . 
mp: 217-219°C. 

[0159] 
Exam ple _2 7 

<Synthesis of 1- ( 4-bonzyloxy-2 -chlorobenzy 1 ) -2 -methyl -6- ( (3- 
methylbenzene) sulf onyl carbamoyl ) ben z imidazole (27 ) > 

In the same manner as in Example 1, 0.188 g of the title 
compound were formed from 0 . 183 g of 1- (4-benzyloxy-2- 
chlorobenzyl) -6-carboxy-2-methylbenzimidazole and 0 . 108 g of (3- 
methy Ibenzene) sulfonamide. 
[Properties of Compound (2 7) ] 

1 H-NMR ( DMSO-d 6 , 5 ppm): 2.39(3H, s), 2.53(3H, s), 5.08(2H, s), 
5.50(2H, s) , 6.44(1H, d, J" 8 . 7 Hz), 6.89(1H, d, J=8 . 7 Hz), 

7 • 23 (1H , s) , ' 7 . 32 <1H , t , J-6 . 6 Hz) , 7 . 3 ) (4H , m) , 7 . 50 (2H , m) , 
7 • 63 ( 1H , 4, - 5 Hz), 7 . v 2 ( ih , d , J- 3 . 5 Hz), 7.78 (2H , m) , 
S . 05 ( 1H , s) , 12 . 40 (1H , brs) . 

IP. (Nujol) : 1606 cm" : . 
mp : 202. 0-203. 7° C. 

[ 0 1 6 0 1 
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compound were formed from 0.183 g of 1 - ( 4 -benzy loxy-2 - 
chic- rob en zy 1 ) - 6 - ca r boxy- 2 - me thy 1 ben z imida z o 1 e and 0.115 g of 
(E ) - ( 2 -phony 1 e oh one ) su 1 f on amide . 
[Properties of Compound (28) ] 
5 "H-NMP (DMSO-dft , 5 ppm) : 2.49 (3H, s), 5.08 (2H, s), 5.50(2H, s), 
6.44 (1H, d, J=8.7 Hz), 6.89(1H, dd , J=8 . 6 and 2.4 Hz), 7.23 (1H, 
d, J = 2.4 Hz), 7.3K1H, t, J=6.8 Hz), 7 . 3 4 - 7 . 5 1 ( 8 H , m) , 7.64(2H, 
m) , 7.77 (3H, m) , 3.11 (1H, s), 12.20 (1H, brs). 
IR (Nujol) : 1672 cm 1 . 
1 0 rnp : 2 2 9 . 7 - 2 3 1 . 6 ° C . 

[0161] 
Ex amp] e 2 9 

<Synthesis of 1- (4-benzyloxy-2-chlorobenzyl) -2-methyl-6- ( (5- 

chloro-2-thiophene) sulf onylcarbamoyl ) benzimidazole (29) > 
15 In the' same manner as in Example 1, 0.175 g of the title 

compound were formed from 0.183 g of 1- ( 4-benzyloxy-2- 

ohlorobenzyl ) -6-carboxy-2-methylbenzimidazole and 0.152 g of (5- 

chloro-2-thiophene) sulfonamide . 

[Properties of Compound (29)] 
20 1 H-NMR(DKSO-d 6 , 5 ppm): 2.60 (3H, s), 5.10(2H, s), 5.59 (2H, s), 

6.65(1H, m) , 6.91(1H, d, J=8 . 9 Hz), 7.17(1H, d, J = 2 . 2 Hz), 

7.24(1H, s) , 7 . 30-7 .42 (5H, m) , 7.56(1H, s), 7.68(1H, d, J=8 . 5 

Hz), 7.90(1H, d, J=8.3 Hz), 8.09<1H, s). 

IR (Nujol) : 1606 cm -3 . 
25 mp: 272-274°C. 

[0162] 

Ex amp] «z? 3 

< Synthesis of 1- ( 4 -ben zy 1 oxy- 2 - ch ] o rot on zy 1 ) -6- (1 

butar.esul fonyl carbamoyl ) - 2 -mo thy 1 ben z imida z o 1 o (30) :> 
30 In :he same manner as in Example 1, 0.175 g of the title 

compound were formed from 0.183 g of 1- ( 4-benzyloxy-2- 
ch 1 or: benzy 1 ) - 6 - ca rboxy-2 -me thy 1 ben z imidazol e and 0.106 g o f 1 - 



5.51 (2H, s) , 6.-16(111, d, J=3.7 Hz), 6.90 (1H, del, J- 8. 7 and 2.4 
Hz), 7.25(1H, d, J=2.5 Hz), 7.?1(1H, t , J=7 . 0 Hz), 7 . 3 5-7 . 52 ( 4H , 
m) , 7.66(1H, d, J-3.5 Hz), 7.79(1H, d, J=8 . 5 Hz), 8.10(1H, s), 
11.88 (II-:, brs) . 
5 TR (Nuj ol ) : 16 72 cm" 1 . 
rnp : 186-138 °C . 

[0 163] 
E xample _:3.1 

Oynthesis of 1- ( 4-benzyloxy-2-chlorobenzyl ) -2-methyl-b- ( (E) -1- 

10 pent- 1-enesul fonyl carbamoyl ) ben z imidazole ( 3 1 ) > 

In the same manner as in Example 1, 0.152 g of the title 
compound were formed from 0.183 g of 1- (4-benzyloxy-2- 
chlorobenzyl ) —fi— car boxy— 2 -me thy 1 ben z i mi da zol e and 0.115 g of 
(E) -1-pent-l-enesulf onamide . 

15 ' [Properties of Compound (31) ] 

: H-NMR (DMSO-d 6 , 5 ppm) : 0 . 86 (3H, t, J = 7.4 Hz), 1 . 44 (2H, m), 
2.23(2H, m) , 2.49(3H, s), 5.09(2H, s), 5.50(2H, s), 6.45(1H, d, 
J-8.7 Hz), 6.77(1H, d, J-15.1 Hz), 6 . 8 4- 6 . 9 1 ( 2 H , m) , 7.24(111, d, 
J=2.5 Hz), 7.32(1H, t, J = 7 . 0 Hz), 7 . 35-7 . 42 ( 4H , m) , 7.65(1H, d, 

20 J-8.5 Hz), 7.77(1H, dd , J=8 . 5 and 1.5 Hz), 8.08(1H, s), 12.05(1H, 
brs) . 

IR(Nujol) : 1672 cm" 1 , 
mp: 206-209 °C. 

[0164] 
2 5 Example 3_2 

< Synthesis of 6- ( 1 -butane sul fonyl carbamoyl ) -1- (2-chl ore- 4- (2- 
thienyl ) benzyl. ) - 2 -me thy 1 ben z imida zo .1. e (32 ) > 

In the same manner as in Example 1, 0.145 g of the title 

compound were formed from 0.218 g of 6-carboxy-l- ( 2 - eh 1 oro- 4 ~ ( 2 - 

3 0 thienyl ) benzyl ) -. : !-methylbenzimidazole and 0.110 g of 1- 
butanesu 1 f onamide . 
[ Propert ies o f Compound ( 32 ) ] 



1.4 Hz), 7.91(1H, d, J=1.7 Hz), 8.18(1H, s), 11.95(111, brs). 
IR(Nujol) : 16 8. .-J cm 1 . 
mp: .-So-.: hi ° C . 

[0165] 

5 E xjinipl^: : "|_3 

<Syn thesis of 1- (2-chloro-4- (2-thienyl) benzyl) -2 -methyl -6- ((E)- 
1-pent-l-enesul fony 1 carbamoyl ) benz imidazole (33) > 

In the same manner as in Example 1, 0.155 g of the title 
compound were formed from 0.213 g of 6-carboxy-l- (fl-chloro-4- (2- 
10 thienyl ) benzyl ) -2-methylbonzimida zol e and 0.119 g of (E)-l-pent- 
1-enesul fonamide . 
[Properties of Compound (33)] 

1 H— NMR (DKSO-ds , 8 ppm) : 0 . 84 (3H r r _ J=l ,4 Hz) . 1 . 42 (2H . . 

2.20(2H, m) , 2.51(3H, s), 5.60(2H, s), 6.47(1H, d, J=8 . 1 Hz), 
15 6.75(1H, d, J=15.0 Hz); 6.85(1H, dt , J=15.0 and 6.8 Hz), 7.13(1H, 

t, J-4.4 Hz), 7.49(1H, d, J=8 . 0 Hz), 7.58(2H, m) , 7.67(1H, d, 

J=3 .5 Hz), 7.7 3 (1H, d, J-8 . 4 Hz), 7.86(1H, d, J = l .4 Hz), 8 . 11 ( 1H , 

s) , 11 . 97 (1H, brs) . 

IR(Nujol) : 1672 cm" 1 . 
20 mp: 233-240 °C . 

[0166] 

Ejx_ainp_l_e^ _34 

<Synthesis of 6- (benzenesulf onyl carbamoyl ) -1- (2-chloro-4- (2~ 

f uryl ) benzyl) -2 -me thy lbenz imida zol e (34) > 
25 In the same manner as in Example 1, 0.128 g of the title 

compound were formed from 0.150 g of 6-carboxy-l- (2-chloro-4 - (2- 

fury 1 ) benzy 1 ) -2 -me thy 1 benz imida zo 1 e and 0.090 g o f 

benz one su 1 fonamide . 

[Properties of Compound (34) ] 
30 : H-NMR ( DMSO-df , 5 ppm): 2.49 (3H, s), 5.59 (2H, s), 6.50 (1H, d, 

J-S.lHz), 6.60UH, s) , 7.04(1H, s), 7.53(1H, d, J=8 . 0 Hz), 

7.60(2H, m) , 7.66(2H, m), 7.73<1H, d, J-8.4 Hz), 7.76(1H, s), 

^ . R n (1H, /: ) "7 q n ( ; i : ^ h t 7-7 , f, ■■ - ) 3 . 0 R (1 H , ■' ) 



Example 3 5 

<Syn thesis of 1 - ( 2 -chloro- 4 - ( 2 - f ury 1 ) benzyl ) -2 -methyl -6- ( (3 
methyl benzene) sul fonyl carbamoyl ) benzimidazol e (35) > 

In the same manner as in Example 1, 0.174 g of the titl 
compound were formed from 0.150 g of 6-carboxy-l- (2- chloro -4 - (2 
furyl ) benzyl ) - 2 -me thy Iben z imida zol e and 0.098 g of (3 
methylbenzene) sulfonamide . 
[Properties of Compound (35) ] 

'H-NMR (DMSO-de, 5 ppm) : 2 . 37 (3H , s) , 2 . 50 (3H, s) , 5 . 61 (2H, s) 
6.52(1H, d, J = 3.2 Hz), 6.60(1H, m) , 7.05(lH f d, J = 3 . 1 Hz) 
7.49(2H, m) , 7.53(1H, d, J=8.2 Hz), 7.67(1H, t, J=8 . 3 Hz) 
7.76{4H, m) , 7.87(1H, s), 8.11(1H, s), 12.45(1H, brs). 
IR (Nu-jol) : 1617 cm"' 1 . 
mp : 228 . 6-231 . 0 °C . 

[0168] 
Example 3 6 

<Synthesis of 1- (2-chloro-4- (2- furyl) benzyl) -2 -methyl- 6- ( (E) - (2 
phenylethene) sulf onylcarbamoyl ) benzimidazole (36) > 

In the same manner as in Example 1, 0.170 g of the titl 
compound were formed from 0 . 150 g of 6-carboxy-l- (2-chloro-4- (2 
furyl) benzyl) -2 -me thy lben z imidazole and 0.104 g of (E) - (2 
phenylethene) sulfonamide . 
[Properties of Compound (36) ] 

1 H-NMR(DMSO-d 6 , 8 ppm): 2.52(3H, s), 5.61(2H, s), 6.54(1H, d 
J=8.1 Hz), 6.59(1H, m) , 7.05(1H, d, J= 3.4Hz), 7.44(3H, m) 
7.49(1H, d, J=15.4 Hz), 7.53(1H, dd , J=8 . 2 and 1.4 Hz), 7.63(1H 
d, J-15.5 Hz), 7.69(1H, d, J 3 . 5 Hz), 7.75(3H, m) , 7.82(1H, dd 
J-3.5 and 1.4 Hz), 7.87(111, d, J-1.5 Hz), 8.17(111, s), 12.15(111 
brs) . 

IR (Nuj ol ) : 1 * : >8 9 cm . 
mp : 236 . 2-238 . 2 °C . 

[ 0 1 6 9 ] 
FxaniD 1 e 3 7 



compound were formed from 0.150 g of 6-cart oxy- 1 - ( 2-ch loro-4- ( 2 
fury] ) benzyl) - 2 -me thy 1 ben z imida zo 1 e and 0 . 113 g of (5-chloro-.; 
thiophene) sulfonamide . 
[Properties of Compound (37) ] 

T H-NMR(DMSO-d 6 , 5 ppm): 2.60(3H, s), 5.67(2H, s), 6.59(1H ; s) 

6.68(1H, d, J=8.1 Hz), 7.05(1H, d, J=l . 5 Hz), 7.16(1H, d, J=3. 

Hz), 7.55(2H, m) , 7.70(1H, d, J = 8.4 Hz), 7.76(1H, s), 7.88(2H 

m) , 8 . 12 (1H , s) . 

IR (Nujol) : 1622 cm 1 . 

mp: 279-232°C. 

t 0 1 7 0 ] 
Exampl e 3 8 

<Synthesis of 6- (1-butanesul 

furyl) benzyl) - 2 -methylbenz imidazole (38) > 

In the same manner as in 'Example 1, 0.138 g of the titl 
compound were formed from 0.150 g of 6-carboxy-l- (2-chloro-4- (2 
fury 1 ) benzyl) -2 -methy lben z imida zo 1 e and 0.078 g of 1 
butane su 1 fonamide . 
[Properties of Compound (38) ] 

1 H-NMR (DMSO-dg , 5 ppm): 0.83 (3H, t, J=7 . 5 Hz), 1.37 (2H, m) 
1.64(2H, m) , 2.51(3H, s), 3.49(2H, t, J=7 . 7 Hz), 5.60(2H, s) 
6.53(1H, d, J = 8.2 Hz), 6.59(1H, m) , 7.05(1H, d, J=3 . 3 Hz) 
7.54(1H, d, J = 8.1 Hz), 7.68(1H, d, J=8 . 5 Hz), 7.75(1H, s) 
7.80(1H, dd, J = 1.4 and 8.5 Hz), 7.87(1H, d, J=l . 4 Hz), 8.13(1H 
s) , 11.91 (1H, brs) . 
IR (Nujol) : 1683 cm" 1 . 
mp : 233 . 6-241 . 2 °C . 

[ 0 17 1] 
Example 39 

<Synthesis of 1- (2-chloro-4- (2-f uryl) benzyl ) - 2 -me thy 1 - 6 - ( (E) -1- 
pent-l-enesul f onyl carbamoyl ) ben z imida zo 1 e (39) > 

In the same manner as in Example 1, 0.135 g of the titl 
compound w> • r ^ f^rm^d f r^m n . 1 sn .- T - , ^ a - >~k — 7 f^- -v- - - >. .. 
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: H-NKP (DKSO-d f 5 ppm) : 0.84(311, t, J=7 . 4 Hz), 1.42(211, :n) , 
2.21(2H, m) , 2.50(3H, s), 5.60(2H, s), 6.51(1H, d, J = 8.2 Hz), 
6.6 0 (1H, m) , 6.75(1H, d, J- 15.1 Hz), 6. 8 6 (1H, m) , 7.05 (1H, d, 
J- 3 . 3 Hz), 7.54(1H, d, J-8 . 1 Hz), 7.67(1H, d, J=8 . 5 Hz), 7.76(2H, 
rn) , 7.83(1H, s), 8.11 (1H, s), 12.02(111, brs). 
IP. (Nulol) : 16 72 cm 1 . 
mp: 222-228°C. 

[0172] 
Examp_le 4 0 

<Synthesis of 1- (2-chloro-4-phenylbenzyl ) -2- (methyloxymethyl) -6- 
(1-pentanesulfonylcarbamoyl) benzimidazole (40) > 

In the same manner as in Example 1, 0.22 g of the title 
compound were formed from 0.20 g of 6-carboxy-l- (2-chloro-4- 
phenylbenzyl) -2- (methyloxymethyl) benzimidazole and 0.10 g of 1- 
pentanesul f onamide . 
[Properties of Compound (40) ] 

1 H-NMR ( DKSO-de , 5 ppm): 0.78(311, dt , J=7 . 3 and 1.2 Hz), 1.19- 
1.27(2H, m) , 1.30-1.36 (2H, m) , 1 . 6 2-1 . 7 0 ( 2H , m) , 3.31(3H, s), 
3.49(2H, t, J=7.7 Hz), 4.70(2H, s), 5.70(2H, s), 6.51(1H, d, 
J=8.2 Hz), 7.35-7.39 (1H, m) , 7 . 4 2 - 7 . 4 6 ( 2H , m) , 7.51(1H, dd , 
J = 8.1 and 1.5 Hz), 7 . 6 4- 7 . 6 6 ( 2H , m) , 7.80(1H, d, J=8 . 7 Hz), 
7.84-7.87 (211, m) , 8.17(1H, s), 11.96(1H, brs). 
IR(Nu]ol) : 1694 cm" 1 . 
mp: 178. 0-179. 9°C. 

[0173] 
Example 41 

< Synthesis of 1- ( 2 - ch loro- 4 -phe-ny 1 ben zy 1 ) -6- ( (4- 

mo thyl benzene) su 1 f ony 1 carbamoyl ) -2- 
(methyl oxymethy] ) ben z imida z o 1 e (4 1 ) > 

in the same manner as in Example 1, 0.17 g of the title 
compound were formed from 0.20 g of 6-carboxy-l- (2-chloro-4- 
phenylbenzyl ) -2- (methyl oxymethyl ) ben z inn i da zo ] e and 0.11 g of (4- 
m e t h y 1 b e n z ^ n e ) s \ 1 1 fnnamid^ . 
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7.4 7 (2H, :n) , 7.5 0 (1H, dd , J- 8.1 and 1.8 Hz), 7 . 6 4 -7 . 6 7 ( 2H , m) , 
: 7 .7 7 C!H, s) , 7 . 3 3-^ . 3 6 (?H, m) , 8.11 (1H, s). 
IR(Nu:ol. ) : 16 9 4 cm : . 
nip: 197 . 9-201 . 1 °C . 
5 [017';] 
Example 4 2 

<Synthes:s of l-(2-chloro-4-( 1 -pentyn- 1 -y 1 ) benzyl ) -2 -me :hy.l-6- 
(1-pentanosul fonylca rbamoyl ) benz imidazole ( 4 2 ) > 

In the same manner as in Example 1, 167 mg of the title 
10 compound were formed as colorless crystals from 22 2 mg of 6- 
carboxy-1- (2-chloro-4- ( 1 -pentyn-l-yl ) benzyl) -2- 
methy Ibenz imida zole and 137 mg of 1-pentanesu 1 f onamide . 
[Properties of Compound (47) ] 

1 H-NMR (CDC1 3 , 5 ppm) : 0.88 (3H, t, J=7 Hz), 1.02 (3H, t, J=7 Hz) 
15 1.24-1.69 (6H, m) , 1.80-1.93 (2H, m) , 2.36 (2H, t, J=7 Hz), 2.58 
(3H, s) , 3.51-3.62 (2H, m) , 5.43 (2H, s), 6.28 (1H, d, J=8 Hz), 

7.10 (1H, dd, J=l, 8 Hz), 7.50 (1H, d, J=l Hz), 7.67 (1H, dd , 

J=l, 8 Hz), 7.75-7.83 (2H, m) . 

MASS (ESI): m/z 498 (M-l). 
2 0 [0175] 

Example 4 _3 

<Synthesis of 1- (2-chloro-4- ( 1 -pentyn- 1-yl ) benzyl) -2-methyl-6- 
( ( 4 -me thy I benzene) sul fonyl carbamoyl ) benz imidazole (43) > 

In the same manner as in Example 1, 231 mg of the title 
25 compound were formed as colorless crystals from 210 mg of 6- 
carboxy-1- (2- ohloro-4- ( 1-pentyn-l-yl ) benzyl ) -2-methyl- 
benz irui da zo \.e. and 14'-' mg of ( 4 -me thy 1 ben z ene ) su .1 f onami de . 
[ Proper ties 01 Compound (4.:!) ] 

" H - NMR (CDC.,, 5 ppm): 1.02 (3H, t , J-7 Hz), 1.55-1.66 (;:H, m) , 
30 2.36 (2H, t, J=7 Hz), 2.42 (3H, s), 2.53 (3H, s), 5.36 (2H, s), 
6.19 (1H, d, J-3 Hz), 7.03 (1H, d, J=8 Hz), 7.32 (2H, d, J=8 Hz) 
7.4 4 (1H, s) , 7.6 4 (1.H, d, J = 8 Hz), 7.7 0 (1H, 1, J - 8 Hz), 7.^7 

M H , :•• ) P.flO ( y u ] .T - Q 1 : - ) 



Example 4 4 

<Syn thesis of 1- (2-chloro-4- ( 1-hexyn- 1 -y 1 ) benzyl) - 2 -me thy 1 - 6 - (1- 
pentanesulf onyl carbamoyl ) ben z imidazole (44) > 

In the same manner as in Example 1 , 2 2 3 mg of the title 
compound were formed as colorless crystals from 250 mg of 6- 
ca rboxy-1- (2-chloro~4- ( 1-hexyn- 1-yl ) benzyl ) -2 -methyl - 
benzimidazole and 149 mg of 1-pen tanesul f onami.de . 
[Properties of Compound (44) ] 

1 H-NMR (CDC1 3 , 5 ppm) : 0 . 82-0 . 99 ( 6H , m) , 1 . 2 5- 1 . 9 1 ( 10H , m) , 
2.39(2H, t, J=7 Hz), 3.49-3.60(211, m) , 5.42(2H, s), b.27(lH, d, 
J==8 Hz), 7.08(1H, brd, J=8 Hz), 7.49(1H, brs) , 7.71(1H, d, J=8 
Hz), 7.75(1K, d, J=8 Hz), 7.83(1H, brs). 
MASS (ESI): m/z 514 (M+l). 
mp 190-191°C. 

[0177] 
E xample 4 5 

<Synthesis of 1- (2-chloro-4- ( 1 -hexyn-l-y 1 ) benzyl) - 2 -methyl -6- 
( ( 4 -methyl benzene) sul f onyl carbamoyl ) benzimidazole (45) > 

In the same manner as in Example 1, 290 mg of the title 
compound were formed as colorless crystals from 250 mg of 6- 
ca rboxy-1- (2-chloro-4- ( 1-hexyn- 1-yl ) benzyl ) -2 -methyl - 
benzimidazole and 169 mg of (4-methylbenzene) sulfonamide. 
[Properties of Compound (45) ] 

1 H-NMR (CDCI3, 5 ppm): 0.94(3H, t, J = 7 Hz), 1 . 3 7-1 . 6 5 < 4H , m) , 
2.38(2H, t, J=7 Hz), 2.41(3K, s), 2.53(3H, s), 5.36(2H, s), 
6.19(1H, d, J=8 Hz), 7.02(1H, dd , J=3 f 1 Hz), 7.32(2H, d, J=8 
Hz), 7.44(1H, brs), 7.65(1H, dd , J=8, 1 Hz), 7.71(1H, d, J- 3 Hz), 
7.78 (1H, brs), 8.0 0(2H, d, J-8 Hz). 
MASS (ESI) : m/z 534 (M+l) . 
mp: 213-214 °C. 

[0178] 
Exampl e 4 6 



carboxy-1- (2-chloro-4- ( 1 -heptyn- 1 -y I ) benzyl ) ~2 -methyl - 
benzimidazole and 141 mg of 1-pentanesul. f onami.de . 
[Properties of Compound (46) ] 

•H-NMR (CDC1,, 5 pprn) : 0.88 (3H, t, J=7 Hz), 0.91 (3H, t, J=7 Hz), 
1.24-1. 6b (10H, m) , 1.78-1.94 (2H, m) , 2.38 (2H, t, J = 7 Hz), 
2.53 (3H, s) , 3.50-3.61 (2H, m) , 5.43 (2H, s), 6.23 (1H, d, J=8 
Hz), 7.10 (1H, d, J=8 Hz) , 7.50 (1H, d, J=l Hz), 7.67 (1H, dd , 
J=l , 8 Hz) , 7 .75-7 . 83 (2H, m) . 
MASS (ESI): m/z 526 (M-l). 

[0179] 
Ex am p ] e 4 7 

<Synthesis of 1- (2-chloro-4- ( 1-heptyn- 1 -yl ) benzyl) -2-methy 1- 6- 
( (4-methylbenzene) sul fonyl carbamoyl ) benzim- da-ol e (47) > 

In the same manner as in Example 1, 228 mg of the title 
compound were ' formed as colorless crystals from 225 mg of 6- 
carboxy-1- (2-chloro-4- ( 1-heptyn- 1-yl ) benzyl ) -2-methyl- 
benzimidazole and 146 mg of ( 4 -methyl benzene) s ul fonamide . 
[Properties of Compound (47) ] 

1 H-NMR (CDC1 3 , 8 ppm): 0.91 (3H, t, J=7 Hz), 1.25-1.47 (4K, m) , 
1.53-1.65 (2H, m) , 2.38 (2H, t, J=7 Hz), 2.42 (3H, s), 2.54 (3H, 
s) , 5.36 (2H, s) , 6.20 (1H, d, J=8 Hz), 7.05 (1H, dd , J=l , 8 Hz), 
7.33 (2H, d, J=8 Hz), 7.45 (1H, d, J=1H = ), 7.63 (1H, dd , J=l , 8 
Hz), 7.70-7.79 (2H, m) , 8.01 (2H, d, J=8 Hz). 
MASS (ESI): m/z 546 (M-l). 

[0180] 
Ex_amp_l L e __4 8_ 

<Syn thesis of 1- ( 2-ch loro- 4 -ethy lbenzyl ) -2 -methyl - 6- ( 1- 

pentanesul f onylca rbamoy I ) ben z irni da z o I e (48) > 

Tn the same manner as Example 1, 2 0 4 mg of the title 

compound were formed as colorless crystals from 23 5 mg of 6- 
carboxy-1- ( 2 -chloro- 4 -ethy Lbenzyl ) -2 -methy lbenz imida zol e and 162 
mg of 1-pentanesul fonamide . 
[Properties of Compound M8)i 



J=l, 3 Hz), 7.32 <1H, 3), 7.67 (1H, dd , J=l , 8 Hz), 7.77-7.80 
(2H, m) . 

MASS (ESI) : m/z 460 (M-l) . 

[0181] 
Ex ample 4 9 

<Synthesis of 1- ( 2 -chloro- 4-e thy Ibenzy 1 ) -2-methyl-6- ( (4- 

methylbenzene) su ]. f ony lcarbamoy 1 ) benzimidazole ( 49 ) > 

In the same manner as in Example 1, 235 mg of the title 
compound were formed as colorless crystals from 230 mg of 6- 
carboxy-1- (2-chloro-4-ethylbenzyl ) -2-methylbenzimidazole and 180 
mg of (4 -methyl benzene) sulfonamide . 
[Properties of Compound (49) ] 

xi L,iii\ r ^v>±j, v/ j^ui; . x.^u \~-n, l, u=/ nzj , un, s) , z.^b — 

2.64 (5H, m) , 5.36 (2H, s), 6.22 (1H, d, J=8 Hz), 6.89 (1H, d, 
'J=8 Hz), 7.30-7.35 <3H, m) , 7.59 (1H; dd , J=l, 8 Hz), 7.72-7.75 
(2H , m) , 8.03 (2H, d, J=3 Hz) . 
MASS (ESI): m/z 480 (M-l). 

[0182] 
E xample 50 

<Synthesis of 1- (4-n-butyI-2-chlorobenzyl) -2-methyl-6- (1- 

pentanesul f ony lcarbamoy 1 ) benzimidazole (50) > 

In the same manner as in Example 1, 0.340 g of the title 
compound were formed from 0.400 g of 1- ( 4-n-butyl-2- 
chlorobenzyl) -6-carboxy-2 -me thy lbenz imidazole and 0.219 g of 1- 
pentanesul f onamide . 
[Properties of Compound (50) ] 

•H-NMR(PMSO-d 6 , 5 ppm) : 0.30(3H, t, J-7 . 3 Hz), 0.85(311, t, J=7 . 4 
Hz) , 1 . 21-1 . 30 (4H, m) , 1 . 3 1 - 1 . 3 8 ( 2 H , m) , 1.46 -1.53 (2H , m) , 1.63- 
1.71(2K f m) , 2.48(511, s), 2.53(2H, t. , J-7 . 5 Hz), 3.49(2H, t, 
J-7.7 Hz), 5.55(2H, s), 6.36(1H, d, J=8 . 0 Hz), 7.04(1H, d, J=8 . 0 
Hz), 7.39(1H, s) , 7.67(1H, d, J=8.5 Hz), 7.79(1H, d, J=8 . 4 Hz), 
3 . 10 (1H, s) , 11 . 8 5 (1H, brs) . 



Example 5_1 

<Synthesis of 1- ( 4-n-buty 1-2-chlorobenzy 1 ) -2-methyl-6- ( (4- 

methyl benzene) sul f onyl ca rbamoyl ) benz imidazole (51) > 

In rhe same manner as in Example 1, 0.525 g of the title 
compound wore formed from 0.400 g of 1- ( 4 -n-buty 1-2- 
chlorobenzy 1 ) - 6-™ carboxy-2 -me thy 1 ben z imidazole and 0 . J 47 g of ( 4- 
methylbenzene) sulfonamide . 
[ Properties of Compound (51 ) ] 

: H-NMR (DMSO-de , 5 pp>m): 0.85(3H, z, J=7 . 3 Hz), 1 . 2 1 - 1 . 3 0 ( 2 H , m) , 
1.46-1.53 (2H, m) , 2 . 3 7 (3H, s) , 2 . 4 9 (3H, s) , 2 . 5 3 (2H, t, J=7 . 8 
Hz), 5.53(2H, s) , 6.33(1H, d, J=7 . 9 Hz), 7.03(1H, d, J=7 . 9 Hz), 
7 .37-7 .41 (3H, m) , 7.62(1H, d, J=8 . 5 Hz), 7.70(1H, d, J=8 . 6 Hz), 
7 . 8 5 ( 2 H , d, J— 3.3 Hz), 8 . 0 4 ( 1 H , s ) , 1 2 . 3 3 { 1 H , brs). 
mp: 198 . 1-193 . 8°C. 

[0184] 
E xample 5 2 

<Synthesis of 1- (2-chloro-4- (1-pentyl) benzyl) -2-methyl-6- (1- 
pentanesul f onyl carbamoyl ) ben z imidazole ( 52 ) > 

In the same manner as in Example 1 , 17 0 mg of the title 
compound were formed as colorless crystals from 220 mg of 6- 
carboxy-1- (2-chloro-4- (1-pentyl) benzyl) - 2 -me thy Ibenz imidazole 
and 135 mg of 1-pentanesul f onamide . 
[Properties of Compound (52) ] 

2 H-NMR (CDC1 : . , 5 ppm) : 0.84-0.95 (6H, m) , 1.22-1.67 (10H, m) , 
1.8 0-1.9 4 (2H, m) , 2.55 (2H, t, J=7 Hz), 2.60 (3H, s), 3.5 0-3.6 3 
(2H, m) , 5.4 2 (2H, s), 6.3 0 (1H, d, J- 8 Hz), 6.0 0 (1H, d, J- 8 
Hz), 7.30 (1H, s) , 7.66 (1H, dd , J-l, 8 Hz), 7.^5- : . 64 (2H, m) . 
MAS S (EST ) : m/z 502 (M-l ) . 

[0135] 
E xample 53 

<Syn thesis of 1- (2-chloro-4- (1-pentyl) benzy] ) -2 -methyl- 6- ((4- 
me thy ] benzene ) sul f or.y " ^o rbamoyl ) ben z Imi da z o ] o (53) > 
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[Properties of Compound (53)] 

"K-NMR (DMSO-cL, 5 ppm): 0.84 (3H, t, J=7 Hz), 1.16-1.35 (4H, m) , 
1.4 5- 1.60 (211, m) , 2.38 (3H, s), 2.44-2.60 (5H, m) , 5.55 (2H, s) 
6.33 (1H, d, J=8 Hz), 7.05 (1H, d, J=3 Hz), 7.40 (2H, s), 7.43 
5 (1H, s), 7.64 (1H, d, J-8 Hz), 7.71 (1H, d, J-8 Hz), 7.37 (2H, d 
J=8 Hz), 3 . 0 5 (1H, s) . 
MASS (ESI) : rn/z 522 (M-l). 

[0186] 
Example 5 4 

10 <Synthesis of 6- ( 1-bu tanesul f ony 1 ca rbamoy 1 ) -1- (2-chloro-4- (1- 
hexyl ) benzyl ) -2-methylbenz imidazole ( 54 ) > 

In the same manner as in Example 1, 240 mg of the title 

•"■ L "I"' •-'«■■»•'■-'■'-*■ . » v_- j. - - J. WJ-iu^M t-t^J ^W_i_W-L.j_^ t _J..J> OJ-J o J- l win ^ \j \j ill w i_ w 

carboxy-1- (2-chloro-4- ( 1-hexyl) benzyl ) me thy 1 ben z imidazole and 
15 167 mg o f ' 1 -butanesul f onamide . 
[Properties of Compound (54) ] 

2 H-NMR (CDC1 3 , 5 ppm): 0.87 (3H, t, J=7 Hz), 0.95 (3H, t, J=7 Hz) 
1.28 (6H, brs) , 1.40-1.61 (4H, m) , 1.80-1.92 (2H, m) , 2.55 (2H, 
t, J=7 Hz), 2.60 (3H, s) , 3.55-3.64 (2H, m) , 5.42 (2H, s), 6.30 
20 (1H, d, J=8 Hz), 6.90 (1H, d, J = 8 Hz), 7.30 (1H, s), 7.66 (1H, d 
J=8 Hz) , 7 . 77-7 . 83 (2H, m) . 
MASS (ESI): m/z 504 (M+l). 

[0187] 
Examp l e 55 

2 5 <Syn thesis of 1- (2-chloro-4- (1-hexyl) benzyl) -2 -me thy 1-6 - (1- 

pen tanesul f ony 1 carbamoyl ) ben z imi da z o 1 e ( 5 5 ) > 

In the same manner as in Example 1, 18^ ? mg of the title 
compound were formed as colorless crystals from 250 mg of 6- 
carboxy-1- (2 -chIoro-4 ( 1-hexyl. ) benzyl ) - 2 - me thy 1 ben z im Ida z o 1 e and 

3 0 177 mg of 1 -pen tanesul f onamide . 

[Properties of Compound (55)] 

: H-NMR (CDC1,, 5 ppm) : 0.33-0.95 (611, m), 1.22-1.64 (12H, :::) , 



[018.-1] 
Ex ample 5_6 

<Syn thesis of 1- (2-chloro-4- (1-hexyl) benzyl) -2 -methyl -6- ( ( E ) — 1 - 
pent-1- enesu 1 fonyl carbamoyl ) benz imidazo le (56) > 

In the same manner as in Example 1, 19 7 mg of the title 
compound wore formed as colorless crystals from 250 rng of 6- 
carboxy-1- (2 -chloro-4- (1-hexyl) benzyl) -2 -methy lben z imida zol e and 
160 mg of (E ) - 1 -pent- 1 -enesul f onamide . 
[Properties of Compound (56) ] 

'H-NMR (CDC1 3 , 5 ppm) : 0.87 (3H, t, J=7 Hz), 0.94 (3H, t, J=7 Hz), 
1.28 (6H, brs) , 1.45-1.66 (4H, m) , 2.28 (2H, q, J=7 Hz), 2.55 
(<°H, t, J-7 Hz), 2.59 (3H, s), 5.41 (2H, s), 6.26 (1H, d, J- 8 
Hz) . 6.63 (1H, d, J = 15 Hz). 6.90 (1H, d, J=8 Hz), 7.05-7.19 (1H, 
m) , 7.30 (1H, s) , 7.64 (1H, d, J-8 Hz), 7.75-7.82 (2H, m) . 
MASS (ESI): m/z 516 (M+l). 

[0189] 
Examp l e 57 

<Synthesis of 1- (2-chloro-4- ( 1-hexyl ) benzyl ) -2 -methyl -6- ( (E) - (2- 
phenylethene) sulf onylcarbamoyl) benzimidazole (57 ) > 

In the same manner as in Example 1, 251 mg of the title 
compound were formed as colorless crystals from 230 mg of 6- 
carboxy-1- (2 -chloro-4- (1-hexyl) benzyl) -2 -me thy 1 ben z imidazole and 
164 mg of ( (E) -2-phenylethene) sulfonamide. 
[Properties of Compound (57)] 

2 H-NMR (DMS0-d 6 , 5 ppm): 0.83 (3H, t, J-7 Hz), 1.23 (6H, brs), 
1.41-1.60 (2H, m) , 2.42-2.60 (5H, m) , 5.55 (2H, s), 6.34 (1H, d, 
J=8Hz) , 7.05 (1H, d, J-8 Hz), 7.38-7.84 ( 10H, m) , 8.12 (1H, s). 
MASS (EST): m/z 548 (M-l). 

f 0 1 9 0 ] 
Ex ampl e 5 8 

< Synthesis of 1- (2 -chloro-4- (1-hexyl) benzyl ) -2-methyl-6- ( (5- 
ch 1 or o-2 - th icphene ) s:i : f ony 1 ca rbamoy 1 ) ben z imida zo 1 e ( 5 8 ) > 
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[Properties of C impound ( 58 ) ] 

: H-NMP. (DN'SO-d 6 , 0 ppm) : 0.83 (3H, t, J-7 Hz), 1.24 (6H, brs), 
1.45-1.61 (2H, rn) , 2.46-2.66 (5H, m) , 5.64 (2H, s) , 6.53 (1H, d, 
J=8 Hz), 7.07 (1H, d, J=3 Hz), 7.13 (1H, d, J=4 Hz), 7.41 (1H, d, 
5 J 1 Hz), 7.57 (1H, d, J=4 Hz), 7.70 (1H, d, J=8 Hz), 7.90 (1H, d, 
J=8 Hz) , 8 . 09 (1H, s) . 
MASS (ESI) : m/z 564 (M+l) . 

[0191 ] 
Example 59 

10 <Syn thesis of 1- (2-chloro-4- (1-heptyl) benzyl) -2-methyl-6- (1- 

pentanesul fonyl carbamoyl ) ben z imidazole ( 59 ) > 

In the same manner as in Example 1, 195 mg of the title 

oompon n d were f o rmed as colorless crystals from 2 2 0 mo; of 6 — 

carboxy-1- (2-chloro-4- (1-heptyl) benzyl) -2 -me thy lbenz imida zole 
15 and 125 mg of 1 -pentanesul f onamide . 

[Properties of Compound (59) ] 

'H-NMR (CDC1 3 , 5 ppm): 0.82-0.94 <6H, m) , 1.20-1.50 (14H, m) , 
1.80-1.94 (2H, m) , 2.55 (2H, t, J=7 Hz), 2.60 (3H, s), 3.52-3.62 
(2H, m) , 5.42 (2H, s), 6.29 (1H, d, J=8 Hz), 6.90 (1H, dd , J-i , 
20 8 Hz), 7.30 (1H, s), 7.67 (1H, dd , J=l , 8 Hz), 7.75-7.83 (2H, m) . 
MASS (ESI): m/z 530 (M-l). 

[0192] 
Example 6 0 

<Synthesis of 1- (2-chloro-4~ (1-heptyl ) benzyl) -2-methyl-6- ( (4- 

2 5 me thy lbenz ene) sul fonyl carbamoyl ) ben z imida zole (60) > 

In the same manner as in Example 1 , 194 mg of the title 
comr ound we re formed as colorless crys :als from 2 0 0 mg of 6- 
carboxy-1- (2-chloro- 4- ( 1-heptyl ) benzyl ) - 2 -me t hy 1 ben z irni da z o 1 e 
and 12 9 mg . • f ( 4 me thy 1 benzene ) sul f onamide . 

3 0 [ Pre pert ies of Compound ( 60 ) ] 

: H-NMR (CDC: , 5 ppm) : 0.87 (3H , t , J=7 Hz) , 1.17-1.37 (8H , m) , 
1.4 9-1.63 (2H, m) , 2.4 2 (3H, s), 2.4 6-2.60 (5H, m) , 5.3 5 (2H, s), 

h . ? r M i: H T — .? t: - ) (Z p n; i i TT ,a r -\ t 1 d -~ ^ ~ ^ - ( i. T7 : - .... -< 
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[0193] 
Example 61 

< Synthesis of 6- ( 1 -but anesul fonyl carbamoyl ) -1- (2-chloro-4- 

(trif luoromethyl) benzyl) -2-me thy lbenz imidazole (61) > 

In the same manner as in Example 1, 218 mg of the title 
compound were formed as colorless crystals from 2 30 mg of 6- 
ca r boxy- 1- { 11- chloro -4 - ( t r i f 1 uo rome thy 1 ) benzyl) -2- 
methylbenzimidazole and 128 mg of 1-butanesul f onamide . 
[Properties of Compound (61)] 

1 H -NMR (CDC1., 5 P pm) : 0.93 (3H, t, J=l Hz), 1.42-1.54 (2H, m) , 
1.79-1.90 (2H, m) , 2.60 (3H, s), 3.55-3.60 (2H, m) , 5.50 (2H, s), 
6.46 (1H, d, J=8 Hz), 7.38 (1H, d, J=8 Hz), 7.71 (1H, dd , J=l , 
8Hz) , 7 .78-7 . 84 (3H . m) . 
MASS (ESI): m/z 486 (M-l). 

' [0194] 
Ex ample 6 2 

<Synthesis of 6- (benzenesul f onylcarbamoyl ) -1- (2-chloro-4- 

(trif luoromethyl) benzyl) -2-methylbenz imidazole (62) > 

In the same manner as in Example 1, 217 mg of the title 
compound were formed as colorless crystals from 22 0 mg of 6- 
carboxy-1- (2-chloro-4- (tr if luoromethyl) benzyl ) -2~ 
methylbenzimidazole and 141 mg of benzenesu 1 f onamide . 
[Properties of Compound (62)] 

-H-NMR (CDC1: ;/ 5 ppm): 2.57 (3H, s), 5.44 (2H, s), 6.39 (1H, d, 
J=8 Hz), 7.32 (1H, d, J^8 Hz), 7.52-7.57 (2H, m) , 7.62-7.68 (2H, 
m) , 7.73-7.78 (3H, m) , 8.14 (2H, d, J=8 Hz). 

MASS (ESI ) : m/z 506 (M-l) 

[ 0 1 9 5 1 
Example 6 3 

<Syn thesis of 1- (2-chloro-4- ( tri f luoromethyl ) benzyl) 1 -methyl - 6- 
( (3 -methyl benzene) sul fonyl carbamoyl ) benz imidazole (63) > 

In the same manner as in Example 1, 223 mg of the title 
compound v; r formed : < • m 1 - • >• nc S >••*--, • ~ : - c . .- , -vn , r , 
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: H-NMR (CHC1 ;rMeOH , 5 ppm): 2.43(3H, s), 2.56(3H, s), 5.47(2H, s), 
6.43 (1H, d, J=8 Hz), 7.35 (1H, d, J=8 Hz), 7 . 4 0 -7 . 4 3 ( 2 H , m) , 
7 . 72-7 . 32 (4H , m) , n . 3 8 - 7 . 9 4 ( 2 H , m) . 
MASS (ESI): m/z 520 (M-H). 
5 mp: 275-277 °C. 

[0196] 
Example 64 

<Sy ii thesis of 1 - ( 2-chloro-4 - ( trif luoromethyl ) benzyl ) -2 -methyl- 6 - 
((E)- ( 2 -phenyl ethene ) sul fonyl carbamoyl ) benzimidazole (64) > 
10 In the same manner as in Example 1, 226 mg of the title 

compound were formed as colorless crystals from 220 mg of 6- 
carboxy-1- (2-chloro-4- ( tr i f luoromethyl ) benzyl) -2- 

methylbenzirnidazol e and 383 mg of (E) — (2- 

phenylethene) sulfonamide. 
15 [Properties of Compound (64)]' 

1 H-NMR (CDCl3-MeOH , 5 ppm): 2.58 (3H, s), 5.49 (2H, s), 6.45 (1H, d, 

J=8 Hz), 7.17(1H, d, J=15 Hz), 7 . 3 6-7 . 4 4 ( 4 H , m) , 7 . 5 2 - 7 . 5 5 ( 2 H , 

m) , 7 . 71-7 . 35 (5H, m) . 

MASS (ESI) : m/z 532 (M-H). 
2 0 mp: 2 85-2 8 6 C C. 

[0197] 

E x am p l_e 65 

< Synthesis of 1- (2-chloro-4- (trif luoromethyl ) benzyl ) -2-methy 1- 6- 
( ( 5-chloro-2-thiophene) sul fonyl carbamoyl ) benz imidazol e ( 6 5 ) > 
25 In the same manner as in Example 1, 210 mg of the title 

compound were formed as colorless crystals from 220 mg of 6- 

carboxy-1 - ( 2-chloro-4- ( tri f luoromethyl ) benzyl ) -2 -merhyl- 

b e n z : m i d a z o : e a n d 4 1 3 mg o f ( 5 - c h 1 o r o - 2 - 1 h iopi.one) sul f o n a :n i d e . 
[Properties of Compound (65) ] 
30 ; H NMF . (CDCl 3 -MeOH , 5 ppm): 3.60(3H, s), 5.55 (2H, s), 6.52 (1H, d, 

J- 8 Hz), 6.98(1H, d, J- 3 Hz), 7.40 (1H, d, J=8 Hz), 7.72-7.80(3H, 

m) , 1 7 .86(1H, d, J- 8 Hz), 7.;..)2(1H, s). 

Y. A S S ( F S T ) : — 7 ^ 4 c ( y - 1 ) 
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Example? 6 6 

•:3yntho3is of 1- (2-chloro-4- (N-methyl-N- (1-pentyl) amino) benzyl) - 
2 -methyl- '5- ( 1 - pen tanesu], fonyl carbamoyl ) ben z imida z ol e (66) > 

In the same manner as in Example 1, 130 mg of the title 
5 compound were formed as colorless crystals from 170 mg of 6- 
carboxy-1 - ( 2 -chloro-4- ( N-me thy 1 -n-pentyl amino ) benzyl ) -2- 
methylbenz imidazole and 9 6 mg of 1-pentanesul f on amide . 
[ Properties of Compound ( 66 ) ] 

] H-NMR (CDC1 : ,, 5 ppm) : 0.89 (3H, t, J = 7 Hz), 0.89 (3H, t, J = 7 Hz), 
10 1.20-1.70 (10H, m) , 1.80-1.94 (2H, m) , 2.61 (3H, s), 2.89 (3H, 

s) , 3.24 (2H, t, J=7 Hz), 3.51-3.62 (2H, m) , 5.35 (2H, s), 6.30- 

6.42 (2H, m) , 6.70 (1H, d, J=l Hz), 7.67 (1H, dd , J-l , 8 Hz), 

7 . 7 4 (1H, d, -J = 8 Hz), 7.8 4 (1H, d, J=l Hz). 

MASS (EST): m/z 531 (M-l). 
15 [0199] 

Example 6 7 

< Synthesis of l-(2-chloro-4- (N-me thy 1 -n-pentyl amino ) benzyl ) -2- 
methyl- 6- ( ( 4-methylbenzene) sul fonyl carbamoyl ) ben z imidazole ( 67 ) > 
In the same manner as in Example 1 , 22 rug of the title 
20 compound were formed as a colorless powder from 125 mg of 6- 
carboxy-1- (2 -chloro-4- ( N-me thy 1- n-pentyl ami no) benzyl) -2- 
methylbenzimidazole and 80 mg of ( 4 -me thy lbenzene ) sul f onamide . 
[Properties of Compound (67) ] 

1 H-NMR (CDCl :w 5 ppm): 0.39 (3H, t, J=7 Hz), 1.19-1.40 (4H, m) , 
25 1.45-1.60 (2H, m) , 2.42 (3H, s), 2.56 (3H, s), 2.88 (3H, s), 
3.23 (2H, t, J-7 Hz), 5.27 (2H, s), 6.25 (1H, d, J=8 Hz), 6.32 
(1H, dd, -J-1, 8 Hz), 6.66 (1H, d, J~l Hz), 7.32 (2H, d, J-8 Hz), 
".5"-7.69 (..1: , m) , 7.81 (1H, s), 8.01 (2H, d, J-.-: Hz). 
MASS (ESI ) : m./z 553 (Mf 1) . 
30 [0200] 
E x a mple 6 8 

<: Synthesis of 1 - ( 4 - ( n- 1 -bu ty ry 1 amino) - 2 - ch 1 o rob en zy 1 ) -2 -methyl - 

( 1 - -p r~. - - •. - r--. - ^ ^ - ^ - - " . > ] . ~ - t r ^ ) V- o - : — - H - - - n ^ .' i ) 



bonzimida zole and 123 mg of 1-pentanesul f onamide . 
[Properties of Compound (68) ] 

1 H — NMF (DMSO-d*, 5 ppm) : 0.81 (3H, r , J=7 Hz), 0.39 (3H, t, J=7 
Hz), 1. 18-1. 4-1 (4H, rn) , 1.50-1.76 (4H, m) , 2.26 (2H, t, J=7 Hz), 
5 2.50 (3H, overlapped with DMSO-dO, 3.50 (2H, t, J = 7 Hz), 5.54 
(2H, s), 6.50 (1H, d, J- 8 Hz), 7.28 (1H, dd , J=l , 8 Hz), 7.67 
(1H, d, J=8 Hz), 7.80 (1H, dd , J = l , 8 Hz), 8.00 (IK, d, J=l Hz), 
3.11 ( 1 H , s ) . 
MASS (ESI): m/z 517 (M-l). 
10 [0201] 
Example 6 9 

<Syn thesis of 1- (4- ( n-butyryl amino ) -2-chlorobenzyl) -2-methyl-6- 
( ( 4 - mpthyl b^n zp>n e) su 1 fnnyl oa rhamny 1 ) ben zimidazole ( 6 9 ) > 

In the same manner as in Example 1 , 102 mg of the title 
15 compound were formed as colorless crystals from 190 mg of l-(4- 
(n-buty ry 1 amino) -2-chlorobenzyl ) - 6 -ca rboxy- 2 -me thy lbenz imidazole 
and 126 mg of (4-methylbenzene) sulfonamide . 
[Properties of Compound (69)] 

'H-NMR (CDC1 3 , 5 ppm): 0.98 (3H, t, J=7 Hz), 1.74 (2H, tq, J-7 , 7 
20 Hz), 2.32 (2H, t, J=7 Hz), 2.41 (3H, s), 2.55 (3H, s), 5.32 (2H, 

s) , 6.21 (1H, d, J- 8 Hz), 7.00 (1H, dd , J=l , 8 Hz), 7.30 (2H, d, 

J=8 Hz), 7.55-7.66 (2H, m) , 7.75 (1H, s), 7.85 (1H, d, J=l Hz), 

7.99 (2H, d, J=8 Hz) . 

MASS (ESI): m/z 537 (M-l). 
25 [0202 ] 

Example 7 0 

-Synthesis of 1- ( 2 - ch lore- 4 -morpho 1 inobenzy 1 ) - 2-me thy 1 - 6- ( (4- 
ri< 'thy 1. benzene) si.i I f c >ny lea rbamoy 1 ) benz imida z o 1 o (70) > 
1- ( 4-bromo-2-chl orobenzy] ) - 2 -me thy i - 6 ■ - ( (4- 
3 0 methyl ben z en e ) sulfonyl carbamoyl ) benz imi daze 1 e (25 0 mg) was 
dissolved in 3 ml of toluene, to which 63 mg of sodium t- 
butyrate, 49 mg of morpholine, 2.2 mg of ( R ) - ( ■+■ ) - 2 , 2 7 - 
} . : { 2 : r .1 • ory 1 r<^ o -•• \ ^ : - r? ) ' ' - ; ^ >- . T . ^ ♦ v - and 1.1 me n f 
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reduced pressure, and water was added thereto. Hydrochloric acid 
(1 N) was added to the solution to adjust to a pH of 7 , and the 
solution was extracted with a mixture of chloroform and methanol 
at a ratio of 4:1. The organic layer was washed with saturated 
brine, dried with anhydrous magnesium sulfate, and then 
concentrated under reduced pressure. The residue was subjected 
to silica-gel column chromatography and elutod with a mixture of 
chloroform and methanol at a ratio of 30:1. The desired 
fractions were concentrated under reduced pressure. The residue 
was dissolved in 3.0 ml of N , N-dimethy 1 f ormamide , and 3.2 ml of 
water was gradually added thereto in an oil bath at 80 °C. The 
solution was al lowed to cool . The crystals precipitated were 
collected throuqh filtration, and dried under reduced 
while being heated to give 103 mg of the title compound as pale 
yellow crystals. 
[Properties of Compound (70) ] 

1 H-NMR(CDCl 3 -MeOH, 5 ppm) : 2.42(3H, s), 2.56(3H, s), 3.12(4H, t, 
J=6 Hz), 3.83(4H, t, J=6 Hz), 5.33(2H, s), 6.28(1H, d , J=8 Hz), 
6.58(1H, dd, J=8, 2 Hz), 6.95(1H, d, J=2 Hz), 7 . 2 9 - 7 . 3 4 ( 3H , m) , 
7.70(1H, s) , 7.82(1H, s), 7.00(2H, d, J=8 Hz). 
MASS (ESI): m/z 537 (M-H) . 
mp: 239-241 °C. 

[0203] 
Example 7 1 

<Synthesis of 1- ( 2-ch loro- 4-mo rphol inobenzy 1 ) -2-methyl-6- (1- 
pentanesul fonyl carbamoyl ) ben z irnida zo 1 e ( 7 1 ) > 

In the same manner as in Example 70, 210 :rg of the title 
compound were formed as pale yellow crystals from. 373 mg of 1 - 

( 4 -br omo-2-ch 1 oroberizy 1 ) -2 -mo thy 1 - 6- ( 1 - pen t anosu ■ fonyl- 

carbamoyl ) benzimidazole and 352 mg of morpholine. 
[Properties of Compound (71) > 

"H-NMR (CDC! ■, , 5 ppm): 0.88 (3H, t, J- 7 Hz), 1 . 2 b - 1 . 4 7 ( 4 H , in), 
1.80-1.90(2?!, m ) , 7 . s 9 M H , s ) 3 . 1 7 f 4 n ( - T r, v r c - r>T : ^ 
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MASS (ESI) : m/z 517 (M-H) . 
mp : 20 5-2 07 c C . 

[0201] 
Example 72 

5 <Synthes is of 1- (2- ch lore -4 - (methyl thio) benzyl ) -2 -methyl -6- ( 1- 
pentanesu 1 fonyl carbamoyl ) ben z imidazole (72) > 

In the same manner as in Example 1, 274 mg of the title 
compound were formed as colorless crystals f rom 260 mg of 6- 
carboxy-1 - (2-chloro-4- (methyl thio) benzyl) -2 -methyl benz imidazo 1 e 
1 0 and 17 0 :ng o f 1 -pentanesul f on amide . 
[Properties of Compound (72) ] 

1 H-NMR (CDCI3, 5 ppm) : 0.83 (3H, t, J=7 Hz), 1.28-1.48 (4H, m) , 



qi_i q:> / iu O A a /On ^ \ 



5.41 (2H, s) , 6.29 (1H, d, J=8 Hz), 6.95 (1H, dd , J=l , 8 Hz), 
15 7.32 (1H, d, J=l Hz), 7.67 (1H, dd , J=l , 8 Hz), 7.76-7.81 (2H, 
m) . 

MASS (ESI): m/z 478 (M-l). 

[0205] 
Example 7 

20 <Synthesis of 1- (2-chlorc>-4- (methylthio) benzyl) -2-methyl-6- ( (4- 
methylbenzene) sulf onyl carbamoyl ) benzimidazole (73) > 

In the same manner as in Example 1 , 2 6 7 mg o f the title 
compound were formed as colorless crystals from 250 mg of 6- 
carboxy-1- (2-chloro-4- (methylthio) benzyl) -2-methylbenzimidazole 

25 and 185 rng of (4-methylbenzene) sulfonamide . 
[Properties of Compound (73)] 

: H-NMR (E'MSO-d*, 5 ppm): 2.38 (3H, s), 2.46 (3H, s), 2.48 (3H, s) 
5.5 4 (2H, s) , 6.3 6 (1H, d, J ~ 3 Hz), 7.11 (1H, dd , J"l, 8 Hz), 
7.40-: 7 .4 5 (2H, m) , 7.63 (1H, d, J=3 Hz), 7.71 (1H, d, J-8 Hz), 
30 7.87 (2H, d, J=S Hz), 8.04 (1H, s). 
MASS (ESI): rn/z 498 (M-l). 
[02061 



1 0 6 



compound were formed as a white powder from 204 mg of 6-carboxy- 
1- ( 2 - ch Loro-4 - ( t.rif luoromethyl ) benzyl ) - 2 - me thy I ben z imida zo 1 e and 
118 r:ig o f N- (n-propyl ) sul f amide . 
[ Proper t i.es o f Compound (74) ] 
5 : H-NKF. (DNSO-d* , 5 ppm): 0.79(3H, t, J = 7 Hz), 1.43(2H, m) , 2.50(3H, 
s) , 2.84 (2H, q, J==7 Hz), 5.69(2H, s), 6.59 (1H, d, J-8 Hz), 
7.63 (1H, d, J=8 Hz), 7.69 (1H, d, J=8 Hz), 7.69 (1H, brs), 7.80 (1H, 
d, J-3 Hz) , 3 . 0 2 ( 1H , s) , 3 . 0 8 (1H , s) , 11 . 57 ( 1H , brs) . 
Mass(ESI): m/e 487 ( M-H ) . 
10 mp : 202-20 3 °C . 

[0207] 
Example 75 

/Cun fVino i c? ,~\ f 1 — / ^_pVi 1 ^rri-Zl-nlnDnwl hon ?ul ^ — 9 — mot h^;l — ^ — ( f n — 

- ^ x . . x _ ^ ^ _ '-- \ ' - ^- ^ ^ ^ ^ ■-■ - r^-^j ^ — . _ ^ ^ ^ ^ , — — _ . . j - <. \ - - 

propylaminosul f onyl ) carbamoyl ) ben z imidazole ( 7 5 ) > 
1'5 In the same manner as in Example 1, 0.233 g of the title 

compound were formed from 0.200 g of 6-carboxy-l- (2-chloro-4- 
phenylbenzyl ) -2-methylbenzimidazole and 0.122 g of N-n- 
propylsul f amide . 
[Properties of Compound (75) ] 
20 : H-NMR (DMSO-d.5 , 5 ppm): 0.77 (3H, t, J=7 . 4 Hz), 1 . 3 8- 1 . 4 6 ( 2 H , m) , 
2 . 52 (3H , s) , 2 . 8 4 (2H , d, J=6 .7 Hz) , 5 . 63 (2H, s) , 6 . 52 (1H , d, 
J-8.2 Hz), 7.37(1H, t, J=7 . 3 Hz), 7.44(2H, t, J-7 . 3 Hz), 7.53(1H, 
dd, J-8.2 and 1.7 Hz), 7 . 6 2-7 . 6 8 ( 4H , m) , 7.80(1H, dd , J-3 . 5 and 
1.5 Hz), 7.85(1H, d, J=l . 6 Hz), 8.12(1H, s), 11.61(1H, brs). 
25 TR(Nujol) : 1661 cm" 1 , 
mp: 193 . 5-193 . 3°C. 

[ 0208] 
Ex amp 2 e 7 6 

<Synthesis of 6-- ( ( N~ 1 -bu ty 1 ami no s u 2 f ony 1 ) carbamc yl) 1 { 2 - ch 1 o ro- 
30 4-phenylbenzyl ) -2-methylbenzimi dazole (76) > 

In the same manner as in Example 1, 0.222 g of the title 
compound were formed f r. :n 0.200 g of 6 - ca rboxy- 1 - ( 2 - ch ] o ro- 4 - 
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1 . 35-1 . 42 (2H , m) , 2.52 (3H, s), 2.87(2H, q, J=6.6 Hz), 5.63 (2H, 
s) , 6.52(1H, d, J"3.2 Hz), 7.37(1H, t, J=7 . 1 Hz), 7.45(2H, t, 
J = 7.7 Hz), 7.53(1H, d , J==8 . 1 Hz), 7.61 — 7. 71(4 H, m) , 7.79dpi, dd , 
J-8.6 and 1.4 Hz), 7.85(1H, d, J=l . 7 Hz), 8.12(1H, s), 11.61(1H, 
5 brs) . 

IP. (Nuj ol ) : 1667 cm 1 . 
mp: 187. 7-189. 0°C. 

[0 2 09] 
Example 77 

10 <Synthesis of 1- ( 2 -chloro-4-phenylbenzy 1 ) -6- ( (n- 

hexylaminosulf onyl ) carbamoyl) -2 -methylbenz imida zole (77) > 

In the same manner as in Example 1, 0.159 g of the title 
compound were formed from 0.125 g of 6 — car boxy— 1 — ( 2 — chloro— 4 — 
phenylbenzyl ) -2-methylbenzimidazole and 0.084 g of N-n- 

1 5 hexylsul f amide . 

[Properties of Compound (77) ] 

1 H-NKR (DMSO-de , 5 ppm) : 0.74(3H, t, J=7 . 1 Hz), 1 . 0 9- 1 . 2 2 ( 6H , m) , 

1 .37-1 .43 (2H, m) , 2.53(3H, s), 2.87(2H, q, J=6 . 9 Hz), 5.63(2H, 

s) , 6.51(1H, d, J=8.1 Hz), 7.38(1H, t, J=7.2 Hz), 7.45(2H, t, 
20 J-7.4 Hz), 7.53(1H, dd , J=8 . 1 and 1.6 Hz), 7 . 6 1 - 7 . 7 1 { 4H , m) , 

7.80(1H, dd, J=8.4 and 1.5 Hz), 7.85(1H, d, J=1.7 Hz), 8.12(1H, 

d, J=1.4 Hz), 11.58 (1H, brs). 

IR(Nujol) : 1661 cm" 1 . 

mp : 178. 2-180. 0°C. 
2 5 [0210] 

Ex ample 7 8 

< Synthes is of 6- ( (benzyl aminosul f onyl ) carbamoyl) -1- (2-chloro-4- 
pheny 1 benzyl ) - ,'. - me thy Iben z imida zol. e ( ' 7 3 ) > 

In the same manner as in Example 1, 0.163 g of zhe tiitle 
30 compound were formed from 0.130 g of 6-carboxy-l- (2-chloro~4- 
phenylbenzyl ) -2-methylbenzimidazole and 0.098 g of N- 
benzyl.su 1 f amide . 

r p r~, o »- * z r, c - f r - ^,, r , ■-- - 1 *~. ^ ( - d ) i 
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Hz), 7.45(2H, t, J=7.3 Hz), 7.55(lH f d, J= 3 . 2 Hz), 7.65(3H, m) , 
".72(1H, d, J-8.6 Hz), 7.37(1K, d, J-1.6 Hz), 7.99(1H, s), 
8.31 (1H, brt) , 11.58 (1H, brs). 
TP. (Nujol) : 16 50 cm' 1 . 
5 r.ip : 173 . 8-180 . 3 °C . 
[0211] 
Exa mple 7 9 

vSynthesis of 1- ( 4-bromo-2 -chlorobenzyl ) -6- ( (N-ethyl- 

aminosulfonyl) carbamoyl) -2-methylbenzimidazole (79) > 
10 In the same manner as in Example 1, 0 . 13 g of the title 

compound were formed from 0 . 20 g of 1- (4-bromo-2-chlorobenzyl ) - 
b-carboxy-2-methylbenzimidazole and 0.08 g of N-n-ethyl sul f amide . 

r t, _ A ^ -T rv-rv^,~ -n-r-^ / 7Q \ 1 

L r a_ kj ^j^z J. -L 'zz t3 w v_ uj^ vunw v ' ^ / j 

: H-NMR(DMSQ-d 6 , 8 pprn) : 1.02(3H, t, J=7 . 2 Hz), 2.48(3H, s), 2.91- 
15 2.97(2H, m) , 5.55(2H, s), 6.39(1H, d, J=8 . 4 Hz), 7.45<1H, dd , 

J-8.4 and 2.0 Hz), 7.65(1H, d, J=8 . 4 Hz), 7.66(1H, brs), 7.78(1H, 

dd, J=8 . 4 and 1.7 Hz), 7 . 85 (1H, d, J=2 .0 Hz), 8 . 06 (1H, d, J=l . 4 

Hz) , 11 . 57 (1H, brs) . 

IR (Nujol) : 1661 cm" 1 . 
2 0 mp: 2 0 0.7-201.3°C. 

[0212] 

Examp l e 8 0 

<Synthesis of 1- ( 4-bromo-2-chlorobenzy 1 ) -2-methyl-6- ( (N-n- 

propy laminosul f ony 1 ) carbamoyl) benz imidazole (80) ^> 

25 In the same manner as in Example 1, 0.12 g of the title 

compound were formed from 0.25 g of 1 - ( 4 -bromo-2-chl o robenzy 1 ) - 
6-carboxy-2-methylbenzirnidazole and 0.10 g of N-n- 

propylsul f .amide . 
[Properties of Compound (80) ] 

30 : H--NMR(DMSO-d 6 , 5 pprn): 0.79 (3H, t, J=7 . 4 Hz), 1.4 1-1.48 (2H, m) , 
2.48(3H, s) , 2.85(2H, g, J=6 . 9 Hz), 5.54(2H, s), 6.39(1H, d f 
J — 6 . 4 Hz), 7.45 (1H, dd , J-3 . 4 and 2.0 Hz), 7.65(11], d, 5 Hz), 
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[o::i3] 

Example 3 1 

<Synthesis of 1- ( 4-bromo-2-chlorobenzyl ) -6- ( (n- 

buty 1 aminosul f ony 1 ) carbamoyl ) -2 -me thy Ibenz irnida zole ( 8 1 ) > 
5 In the same manner as in Example 1, 0.151 g of the title 

compound were formed f rom 0.200 g of 1- ( 4-bromo-;!-chlorobenzyl ) - 
6-carboxy-2-methylbenz imida zole and 0.080 g of N-n- 
butylsul f amide . 

[Properties of Compound (81) ] 
10 ] H-NMR (DMSO-d 6 , 5 ppm): 0.77 (3H, t, J=7 . 3 Hz) , 1 . 2 0 - 1 . 2 8 ( 2 H , m) , 
1 . 37-1 . 44 (2H, m) , 2 . 8 7 -2 . 9 2 ( 2 H , m) , 5.54(2H, s), 6.38(1H, d, 
J=8.3 Hz), 7.44<1H, d, J=8.3 Hz), 7.66(1H, d, J=8 . 5 Hz), 7.69(1H, 

^ t r • • \ — ^ ^ f *-*■ f ^ ~- * ^ ■•■ — f r - ^ ^ v _^ ^ ^ , ^ / r • ^ ^ \ ^ ^ ■ r — f r \ ^ * * / 

brs ) . 

15 IR(Nujol): 1661 cm" 1 , 
mp: 199 . 6-200 . 4 °C. 

[0214] 
E xampl e _8_2 

<Synthes is of 1- ( 4-bromo-2-chiorobenzyi ) -2 -me thy 1- 6 - ( (N-n- 

2 0 pentyl aminosul f ony 1 ) carbamoyl ) benz imida zole ( 3 2 ) > 

In the same manner as in Example 1, 0.16 g of the title 
compound were formed from 0.20 g of 1- ( 4-bromo-2 -chlorobenzy 1 ) - 
6-carboxy-2-methylbenz imidazole and 0.08 g of N— n— 

pentylsul f amide . 
25 [Properties of Compound (82)] 

1 H-NMP ( E ! KS0-df, , 5 ppm) : 0.76 (3H, t, J-6 . 8 Hz), 1 . 1 7 - 1 . 2 2 ( 4 H , m), 
1 . 38-1 . 44 (2H , m) , 2.4 9 (3H, s), 2.8 7 (2H, q, J b . ) Hz), 5.54(2H, 
s) , 6.33(111, d, J=6.4 Hz), 7.44(1H, d, J-8 . 3 Hz), 7 .62-7.71(211, 
m) , 7.7:!(1H, d, J-3.4 Hz), 7.85{1H, d, J-1.5 Hz), 8.06(111, s), 

3 0 11 . 5 5 (1H , brs) . 

IR (Nujol) : 1661 cm" 1 . 
mp : 1 9 4 . 9 - 1 9 6 . 0 ° C . 
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In the same manner as in Example 1, 0.09 g of the title 
compound were formed from 0.200 g of 1 - ( 4 -bromo-2 - ch 1 or obenzy 1 ) - 
6 -carboxy- -me thy 1 ben z imidazole and 0.098 g of N-benzy 1 sul f amide . 
[Properties of Compound (83)] 

: H-NMR ( DMSO-d<s r 5 ppm): 4.15(2H, d, J=6.0 Hz), 5.54(2H, s), 
6.36<1H, d, J=8.4 Hz), 7.08(1H, t, J=l . 2 Hz), 7.17(2H, t, J = 7 . 6 
Hz), 7.28(2H, d, J=7.8 Hz), 7.47(1H, d, J=8.2 Hz), 7.63(1H, d, 
J-8.4 Hz), 7.71(1H, d, J=8.5 Hz), 7.8b(lH, s), 7.94(1H, s), 
8.33(1H, brt) , 11.57(1H, brs). 
IR (Nujol ) : 1672 cm" 1 . 
rap: 191. 1™ 191. 8° C. 
[0216] 

T r -m -k-n ~l ^ OA 
ijAUlllp.L^ O "I 

<Synthesis of 6- ( (N-n-butylaminosul f ony 1 ) carbamoyl) -1- (2-chloro- 
4- (methyl oxy) benzyl ) - 2 -me thy 1 ben z imidazole ( 84 ) > 

In the same manner as in Example 1, 0.16 g of the title 
compound were formed from 0.18 g of 6-carboxy-l- (2-chloro-4- 
(methyloxy) benzyl) -2-methylbenzimidazole and 0.126 g of n- 
butyisul f amide . 

[Properties of Compound (84)] 

1 H-NMR(DMSO-d 6 , 6 ppm): 0.77{3H, t, J=7 . 3 Hz), 1.23(2H, m) , 
1.40(2H, m) , 1.40(2H, m) , 2.49(3H, s), 2.88(2H, m) , 3.73(3H, s), 
5.50(2H, s) , 6.50(1H, d, J=8 . 7 Hz), 6.82(1H, dd , J=8.7 and 2.5 
Hz), 7.13(1H, d, J=2.5 Hz), 7.64(1H, d, J=8 . 5 Hz), 7.69(1H, t, 
J=5.7 Hz), 7.77(1H, dd , J=l . 6 and 8.4 Hz), 8.07(1H, s), 11.57(1H, 
brs) . 

IR (Nuj ol ) : 1667 cm 1 . 
nip i : 1 8 5 - L 3 6 ° C . 

[0217] 
Examp l e 8 5 

< Synthesis of 1 - ( 2 -ch loro- 4 - (ethyl oxy) benzyl) -6- ( (N- 
ethy 1. aminosul f onyl ) carbamoyl) 2 -me ohy 1 ben z imida z o 1 e (85) > 



Ill 



[Properties of Compound (35) ] 

: H-NMF (DMSO-d 6 , 5 ppm): 1.03 ( 3 H , t, J=7 . 3 Hz), 1.28 (3H, t, J=6.9 
Hz) , 2 . 91~2 . 9 7 (2H, m) , 3 .99 (2H, q, J=7 . 0 Hz), 5.49 (2H, s) , 
6.48(111, d, J=8.6 Hz), 6.81 (1H, dd , J=8 . 9 and 2.5 Hz), 7.11 (1H, 
5 d, J = 2.5 Hz), 7.64 (1H, d, J = 3 . 6 Hz), 7 . 6 6 - 7 . 7 0 ( 1 H , :n), 7.77 (1H, 
dd, J-8.6 and 1.5 Hz), 8.08(1H, s), 11.59(1H, brs). 
IP. (Nun ol) : 1667 cm" 1 . 
mp: 18 1 . 4-13 3 .2°C. 
[0218] 
1 0 Ex ampl e 3 6 

<Syn thesis of 1- (2-chloro-4 - ( ethyl oxy) benzyl ) -2-met;hyl-6- ( (n- 
propyl aminosulf onyl) carbamoyl) benz imidazole (86) > 

T ^- -I- U ^ ^ w ^ ^ ^ TP v rr^ 1 r. 1 Pi HP/1 n /^"F f In D I" 1 +" 1 <^ 
X 1 1 Lilt O UJLIC .HUiliHw J- OliwJ) _L J. X U/\(^illJ^X^ -J- , \^ . v.' ^ -l ^ ^ -i- ^ * ± v_ 1 — 

compound were formed from 0.150 g of 6-carboxy-l- (2-chloro-4- 
15 (ethyloxy) benzyl ) -2 -methylbenzimida zole' and 0.065 g of N-n- 
pr opyl sul f amide . 
[Properties of Compound (86)] 

: H-NMP (DMS0-d 6 , 5 ppm): 0.79(3H, t, J=7 . 4 Hz), 1.27(3H, t, J=7 . 0 

Hz), 1.43(2H, q, J = 7 . 1 Hz), 2 . 8 2 -2 . 8 7 ( 2H , m) , 3.99(2H, q, J=7 . 1 
20 Hz), 5.49(2H, s), 6.48(1H, d, J=8 . 8 Hz), 6.81(1H, dd , J=8 . 8 and 

2.4 Hz), 7.11(1H, d, J=2.5 Hz), 7.63(1H, d, J=8 . 5 Hz), 7.71(1H, 

brs), 7.77(1H, d, J=8 . 3 Hz), 3.06(1H, s), 11.56(1H, brs). 

TP (Nuj ol) : 16 67 cm" 1 . 

MASS (FD) : m/z 464 (M) . 
25 mp: 1 7 5 . 3 -1 7 6 . 2 ° C . 

[0219] 

Kx ample 37 

•Synthesis of 6- ( ( n-bu ty iamiiiosu 1 f ony 1 ) ca rbarnoyl ) -1 (2-chloro-4- 

( ethyl oxy ) benzyl ) -2 -me thy iben z irnida zo 1 e (37) > 
30 In the same manner as in Example 1, 0.200 g of the title 

compound were formed from 0.200 g of 6-carboxy- 1 - ( 2 -chloro- 4- 

( ethyl oxy ) benzyl ) - 2 -me thy 7 ben z imida zo 1 e and 0.115 a of N-n- 
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J-7.0 Hz), 5.49 (2H, s), 6.48(111, d, J=8 . 7 Hz), 6.80(1H, dd , 
J-8.7 and 2.5 Hz), 7.11 (1H, d, J = 2 . 5 Hz), 7 . 6 6- 7 . 7 0 ( 2 H , in), 
7.7^(lH, dd, J-8.4 and 1.6 Hz), 8.07(1H, d, J=1.4 Hz), 11.56(1H, 
brs) . 

5 IR (Nuj ol ) : 1667 cm 1 . 
mp: 1 8 0 . 0 ~ 1 8 1 . 3 ° C . 

[ 0 2 2 0 ] 
Ex a mple 8 8 

<Synthesis of 1- (2-chloro-4- (pentyloxy) benzyl) -6- ( (n- 

10 ethylaminosulf onyl) carbamoyl) -2 -methylbenz imidazole (83) > 

In the same manner as in Example 1, 0.183 g of the title 
compound were formed from 0.200 g of 6-carboxy- 1- ( 2 -chl oro- 4 - 
(perit.y 1 oxy ) ben zy 1 ) -2 -me thy 1 ben r. i m i da zo 1 e and 0.0 90 g of N — 
ethyl su If amide . 
15 [Properties of Compound ('88) ] 

1 H-NMR (DMSO-dfi , 5 ppm) : 0.86(3H, t , J-6 . 9 Hz), 1.02(3H, t, J=7 . 1 
Hz), 1 . 27-1 . 37 (4H , m) , 1 . 6 2 - 1 . 7 0 ( 2 H , m) , 2 . 9 0 -2 . 9 7 ( 2 H , m) , 
3.93(2H, t, J=6.6 Hz), 5.49(2H, s), 6.48(1H, d, J-8 . 5 Hz), 
6.81(1H, dd, J=8.6 and 2.0 Hz), 7.11(1H, d, J=2 . 5 Hz), 7 . 62- 
20 7.69(2H, m) , 7.77(1H, d, J=8 . 6 Hz), 8.08(1H, s), 11.59(1H, brs). 
IR (Nujol) : 1667 cm" 1 . 
mp : 1 7 9 . 2 - 1 8 1 . 4 ° C . 

[ 0 2 2 1 ] 
Example 8 9 

25 <Synthesis of 1- ( 2-chloro- 4- (pentyl oxy ) benzyl ) -2 -met hyl - 6- ( (n— 
propyl ami nosulf onyl ) carbamoyl )benzimidazole (89) > 

In the same manner as in Example 1, 0.142 g of the title 

c ■::[} o i.i n d we re formed f r o :n 0 . 2 00 g ■ ) : 6~ c a r b o x y - 1 - (7 c h. 1 o r o -- 4 -- 

(per. ty 1 oxy ) ben zy .1. ) - 2 -me thy 1 ben z imida zo 1 o and 0.1.00 g of N-n- 

30 propyl sul f amide . 

[Properties of Compound (89)] 

7i-NMR (DMSO-d, , 5 ppm): 0.79(3H, t, J-7 . 4 Hz), 0.86(3H, t, J~6.3 
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8 . 07 (1H , 3) , 11 . 57 ( 1H , brs) . 
IK (Nujol) : cm" : . 

MASS (FD) : :n/z 506 (M) . 
mp : 17 6 . 4-179 . 1 °C. 
5 [0222] 
Ex ample 9 0 

<Synthesi3 of 6- ( (n-buty 1 aminosul f onyl ) carbamoyl) -1- (fl-chloro-4- 
(pentyloxy) benzyl ) -2-methylbenzirnidazole (90) > 

In the same manner as in Example 1, 0.14 g of the title 
10 compound were formed from 0.200 g of 6-carboxy-l- (.Vchloro-4- 
(pentyloxy) benzyl ) -2-methylbenzimidazole and 0.10 g of N-n- 
butyl sul f amide . 

[Properties o f C C'lr.p ound (90) ] 

^-NMRtDMSO-dg, 5 ppm): 0.77 (3H, t, J=7 . 4 Hz), 0.86(3H, t, J=7 . 2 
15 Hz), 1.19-1'. 43 (8H, m) , 1 . 6 3 - 1 . 6 9 ( 2H , m) , 2.48(3K, s), 2.88(2H, q, 

J=6.8 Hz), 3.93(2H, t , J-6 . 5 Hz), 5.49(2H, s), 6.47(1H, d, J=8 . 6 

Hz), 6.80(1H, dd, J=8.8 and 2.5 Hz), 7.11(111, d, J=2 . 6 Hz), 

7 . 62-7 . 69 (2H, m) , 7.77(1H, dd , J=8 . 4 and 1.6 Hz), 8.07(1H, s), 

1 1 . 56 ( 1H , brs) . 
20 IR(Nujol): 1672 cm" 1 . 

mp: 173 . 5-175 . 2 °C . 
[0223] 

E xample 9 1 

<Syn thesis of 1- (2-chloro-4- (2-furyl) benzyl ) -6 - ( (n- 

2 5 ethyl ami no sul f onyl ) carbamoyl ) - 2 -me thy 1 ben z imidazole (91) > 

In the same manner as in Example 1, 0.141 g of the title 
compound were formed from 0.200 g of 6-ca rboxy- 1- ( 2-chloro- 4 - ( 2- 
furyl ) benzyl ) - 2 -me t : iy 1 ben z i rnida zo J e and 0.083 g of N-n- 
e thy 1. sul f amide . 
30 [Properties of Compound (91) ] 

2 H— NMR (DMSO-df; , 5 ppm): 1.01 (3H, t, J=7 . 2 Hz), 2 . 8 9 - 2 . 9 5 ( 2 H , m) , 
5.59 (2H, s) , 6.56(1H, d, J- 8.1 Hz), 6.59(1H, dd , J-?. 4 and 1.9 
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IR (Nujol) : lb 6^ cm ' . 
MASS (FD) : m/z 472 (M) . 
nip: 1 9 0 . 5 - 1 9 2 . 2 c C . 

[0224;; 

5 Example 9 2 

<Synthesis of 1- (2-chloro-4- (2-furyl) benzyl) -2 -methyl -6- ( (n- 
p ropy 1 ami nosul Lonyl ) carbamoyl ) ben z imidazole ( 92 ) > 

In the same manner as in Example 1, 0.105 g of the title 
compound were formed from 0.200 g of 6-carboxy~l- (2-chloro-4- (2- 
10 furyl ) benzyl ) -2-methylbenzimidazole and 0.098 g of N-n- 
propylsulf amide . 
[Properties of Compound (92) ] 

2.51(3H, s) , 2.84(2H, q, J=6 . 4 Hz), 5.59(2H, s), 6.56(1H, d, 
15 J=3.2 Hz), 6.59(1H, dd, J=3 . 5 and 1.7 Hz), 7.05(1H, d, J=3 . 4 Hz), 

7 . 54 (1H, d, J=8 . 1 Hz), 7 . 66 (1H, d, J=8 .5 Hz), 7.68-7.71(lH, m), 

7.76(1H, d, J=1.5 Hz), 7.78(1H, dd , J=8 . 3 and 1.5 Hz), 7.87(1H, 

d, J=1.5 Hz), 8.10(1H, s) , 11.56(1H, brs). 

IR (Nujol) : 1656 cm" 1 . 
20 MASS(FD): m/z 486 (M) . 

mp : 1 7 7 . 8 - 1 8 0 . 2 ° C . 
[0225] 

Example 9 3 

<Synthesis of 6- ( ( n-buty 1 aminosul f onyl ) carbamoyl) -1- (2-chloro-4- 
25 (2-furyl) benzyl ) -2 -methylbenz imidazole (93) > 

In the same manner as in Example 1, 0.23 g of the title 
compound were formed from 0.33 7 g of 6-carboxy-l- ( ( ; : -ch 1 oro-4 - 
( 2- f u ry 1 ) benr.y] ) -2 -methyl bcnzimi jazole and 0.228 g of N-n- 
bu ty 1 sii 1 f amide . 
30 [Properties of Compound (93)] 

: H — NMR (DMSO-d 6 , 5 ppm) : 0 . 7 4 (3 PI , t , J=7 .3 Hz), 1 . 21 (2H , m), 
1.37 (2H, :n) , 2.51(3H, s) , ? . 8' 7 (2h , :n) , 5.59(2H, s) , 6.56(1H, J , 
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mp : ;:0 5 . 1 1-205 . 3 °C . 

[0226] 
Exampl e 9 4 

<3ynthesis of 6- ( (benzylaminosul f onyl ) carbamoyl) -1- (2-chloro-4- 
5 (..-furyl) benzyl ) - 2 -methy Iben z imi da zo 1 e (94) > 

In the same manner as in Example 1, 0.23 g of the title 
compound were formed from 0.337 g of 6-carboxy-l- ( (2-chloro-4- 
(2-furyl) benzyl) -2 -methy lben z imida zole and 0.279 g of N- 
benzylsul f amide . 
10 [Properties of Compound (94) ] 

'H-NMR (DMSO-d n , 5 ppm) : 2.51 (3H, s), 4.14 (2H, d, J=5 . 7 Hz), 
5.58(2H, s), 6.53(1H, d, J=8 . 2 Hz), 6.59(1H, m) , 7.06(2H, m) , 

7 1 S f ?R t .1 — 7 R U -7 \ n n n f O u t — n A t t „ \ -i r -7 / -i r t _i _i -r ^ 

' — * ' w ' - • - ^ ' - ^ ' i^iw ^ , — / . i iii; , / . j / v -l , u La , u^o.r 

and 1.4 Hz), 7.64(1H, d, J=8 . 5 Hz), 7.72(1H, dd , J=8 . 6 and 1.4 
15 Hz), 7.76(1H, d, J=l'. 1 Hz), 7.89(1H, d, J-1.5 Hz), 7.98(1H, s), 

8 . 31 (1H, m) , 11 . 59 (1H, brs) . 

IP. (Nujol) : 1656 cm" 1 . 

mp: 187. 3-187. 5°C. 
[0227] 
2 0 Exam p le 9 5 

<Synthesis of 1- (2-chloro-4-ethylbenzyl) -2-methyl-6- ( (N-n- 

propylaminosulf onyl) carbamoyl) ben z imidazole (95) > 

In the same manner as in Example 1, 0.045 g of the title 
compound were formed from 0.150 g of 6-carboxy-l- (2-chloro-4- 
25 ethylbenzyl ) -2-methylbenzimidazole and 0.082 g of N- 
propy Isul f .amide . 
[Properties on Compound (95)] 

■H NKF (DMSCt-d, , 5 ppm): 0 . '■■) [.■]], z , J~7 . 4 Hz), 1.13(3H f t, 4 " . A 
Hz) < 1 - 39-1. 47 (211 , m) , 2 . 54-2 .59 (2H , m) , 2 . 82-2 . 8 7 (2H , m) , 
30 5.54(2H, s) , 6.59(1H, d, j=8 . 1 Hz), 7.06(1H, d, J = 8 . 5 Hz), 
7.40(1H, s) , 7.65(1H, d, J=8.5 Hz), 7 . 6 7 - 7 . 7 1 ( 1 H , m) , 7.78(1H, d, 
J~3.3 Hz), 8.07 (1H, s), 11.55(1H, brs). 
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4 -ethyl ben zy 1 ) - 2 -me thy Ibenz imida zol e (96) > 

In the same manner as in Example L, 0.076 g of the title 
compound were formed from 0.150 g of 6 -carboxy- 1 - ( 2 -ch loro-4- 
ethylbenzyl ) -2-methy Ibenzimida zole and 0.090 g of N- 
5 butyl sul f amide . 

[Properties of Compound (96) ] 

: H-NMP. (DMSO-d 6 , 5 ppm) : 0.77 (3K, t, J=7 . 3 H z ) , 1.13 (3H, t, J-7 . 4 
Hz), 1 . 19-1 . 27 (2H , m) , 1 . 3 6- 1 . 43 ( 2H , m) , 2 . 54-2 . 59 ( 2H , m) , 
2.88(2H, q, J=7 . 4 Hz), 5.53(2H, s), 6.33(lH f d, J=8 . 3 Hz), 
10 7.06(1H, d, J = 7.5 Hz), 7.40(1H, s), 7 . 6 3 7 . 6 8 ( 2 H , m) , 7.77(1H, d, 
J-8.5 Hz), 8.06(1H, s), 11.55(1H, brs). 
IR (Nujoi) : 1667 cm" 1 . 

uip . J.UJ.J~1/1.U v_ . 

[0229] 
15 Example 9 7 

<Synthesis of 6— ( (N-n-buty lammosul f onyl ) carbamoyl) -1- (2-chloro— 
4-n-hexylbenzyl ) -2-methylbenzimidazole (97) > 

In the same manner as in Example 1, 0.092 g of the title 
compound were formed from 0.150 g of 6-carboxy- 1- ( 2-chloro-4- 
20 hexylbenzyl ) -2-methylbenzimidazole and 0.077 g of N- 
butylsulf amide . 

[Properties of Compound (97) ] 

: H-NMR (DMSO-d 6 , 5 ppm): 0.76(3K, t, J=7 . 4 Hz), 0 . 7 5- 0 . 8 4 ( 3 H , m) , 

1 . 20-1 . 27 (8H , m) , 1 . 3 6-1 . 43 (2H , m) , 1 . 4 7- 1 . 54 ( 2H , m) , 2.50- 
25 2.55(2H, m) , 2 . 8 6 -2 . 9 0 ( 2 H , m) , 5.53(2H, s), 6.38(1H, d, J=8 . 0 

Hz), 7.04(1H, d, J=8.1 Hz), 7.33(1H, s), 7 . 6 4 - 7 . 7 1 ( 2 H , m) , 

".78 CH, dd, J=8.4 and 2.0 Hz), 8.08 (1H, s), 11.55(1H, brs). 

TP (Nu;- ol ) : 1667 cm" " . 

:;ip : 1 ' ? 2 . 1 - 1 7 3 . 4 ° C . 
30 [0230] 

Test Exampl e 

< Activity of decreasing bio o d s u g a r u s i n g d b / d b mi c e > 
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phenyl ben zyl ) -2-me thy lbenz imida zole - Compound (76) 

[0231] 
Animal^ usod 

Five-week-old female mice [ C5 7BL/Ks J-dbm db+/db+, 
C57BL/Ks J -dbm 4-m/ +m (Jackson Laboratory)] were purchased, and 
were kept for 2 to 3 weeks. Then, these mice were used in the 
test . 

[02 32] 

P reparati on of an agent 

A test compound was mixed with a powdered chow (CE-2 , made 
by Nippon Clea) using a mortar. The mixing ratio was 0.01%. The 
mixed chow was changed twice a week for each group. The feed 

^t. i .i.^i^j.j.i_ v-tx.^ !_i.j.v.^ i. ^iiiuxiij.iiy uniuuil L v»^i.^ i_ v_v_^WJ_ W. , ClllU LUC ±11 LUX^C 

was calculated from the difference therebetween. 

[0233] 
T est sched ule 

The female db/db mice were grouped according to the body 
weight, the plasma glucose, and the plasma triglyceride 
concentrations. Then, the mixture containing the test compound 
was administered to the mice for 14 days (from 8 to 10 weeks 
old) . In the morning on day 7 and day 14, blood was collected 
from the orbital venous plexus using heparinized glass capillary 
tubes (Chase Heparinized Capillary Tubes), and a plasma fraction 
was obtained through centrifugal separation. Plasma glucose, 
triglyceride, and insulin concentrations were measured on day 0 
and day 14. Plasma glucose and triglyceride concentrations were 
measured < >n day 7. The body weight was measured on day 0, day 7, 
and day 14. After the final collection of the blood, the mice 
w o r e k i 1 1 ud usi n g C O 2 g a s . 

[ 0 2 3 4 ] 
Meas u rernen t method 

The plasma glucose was measured by a glucose oxidase 
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Industries , Ltd . ) or a GPO-DAOS method (Trig! yceride E-Test 
Wako) using from 10 to 15 ]X1 of plasma. The above-mentioned 
measurements were conducted immediately after the blood 
col lection . The plasma insulin concentration was measured by 
radioimmunoassay method (Phadesef Insulin RIA Kit made by Cabi 
Pharmacia) using 20 JU1 of plasma (which can be stored at -20°C). 
[0235] 

Results 

The difference in the plasma glucose and the plasma 
triglyceride concentrations betweeen the db/db mouse and the +/+ 
mouse was defined as 10 0% , and the rate (%) of decrease in the 
plasma glucose and the plasma triglyceride concentrations of the 
group to which the test compound was administered was calculated 
The resul ts were as follows : when 1 mg/kg of Compound (15) was 
administered, the rate of decrease in the plasma glucose was 79% 
and the rate of decrease in the plasma triglyceride was 69%; 
when 1 mg/kg of Compound (76) was administered , the rate of 
decrease in the plasma glucose was 71% and the rate of decrease 
in the plasma triglyceride was 96%. 

[0236] 

[Effects of the Invention ] 

Herein provided are novel benzimidazole derivatives and 
their pharmaceutically acceptable salts. These compounds and 
their salts, which are acceptable as medicine, have blood sugar 
1 eve 1 -depressing activity or PDE 5 -inhibiting activity , and are 
useful as therapeutic agents for impaired glucose tolerance , 
diabetes (type II diabetes) , diabetic complications (e.a. 
diabetic nephropathy , diabetic neuropathy , diabetic retinopathy , 
etc . ) insulin-resistant syndrome (e.g., insulin receptor 
disorders , Rabson-Mendenha 1 1 syndrome , 1 eprechaunism , 

Kobber ling-Dunnigan syndrome, Seip syndrome, Lawrence syndrome, 
Gushing syndrome, acromegaly, etc.) , polycystic ovary syndrome, 
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hypertension, congestive heart failure, glomerulopathy (e.g. , 
diabetic glomerulosclerosis, etc.) , tubulointerstitial disorders 
(e.g., renopathy induced by FK506, cyclosporin, etc.), renal 
failure, atherosclerosis, angios tenos i s (e.g., angios tenos is 
after percutaneous arter ioplas ty ) , distal angiopathy, cerebral 
apoplexy, chronic reversible obstructions (e.g., bronchitis, 
asthma (chronic asthma, allergic asthma), etc.), autoimmune 
disease, allergic rhinitis , urticaria, glaucoma , diseases 
characterized by enteromo t i 1 i ty disorders (e.g., hypersensitive 
enteropathy syndrome, etc.), impotence (e.g., organic impotence, 
psychic impotence, etc. ) , diabetic complications (e.g. , diabetic 
gangrene, diabetic arthropathy, diabetic glomerulosclerosis, 
diabetic dermooat.hv . di^hpti r 

-i ' - .^^^ , * — lv^ LaLau L , 

diabetic retinopathy, etc.), nephritis, cachexia (e.g. 
progressive weight reduction due to lipolysis, myodegeneration, 
anaemia, edema, anorexia, and such in chronic diseases such as 
cancer, tuberculosis, endocrine diseases, and AIDS), 
pancreatitis, or post-PTCA restenosis. 
[Brief Description of the Drawings] 
[Figure 1] 

Fig. 1 shows chemical formulae of compound (1) to compound 



(5) . 



(10) 



[Figure 2] 

Fig. 2 shows chemical formulae of compound (6) to compound 
[Figure 3 ] 



Fi 9- 3 shows chemical formulae of compound (11) to 
compound (15) . 

[Figure 4] 

Fig. 4 shows chemical formulae of compound (16) to 
compound (20) . 

[Figure 5] 
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Fig. ^ shows chemical formulae of compound (26) to 
compound (30) . 

[Figure? 7 ] 

Fi g- 7 shows chemical formulae of compound (31) to 
5 compound (35) . 

[Figure 8 ] 

Fig. 8 shows chemical formulae of compound (36) to 
compound (40) . 

[Figure 9] 

10 Fig. 9 shows chemical formulae of compound (41) to 

compound (45) . 

[Figure 10 ] 

Fid. 10 <=; how.^ f=>m i 1 f r-mn 1 ^ -F ^ .-^t-^>- ^-,-,^^1 { A C \ 4- « 

~ — — _ ------ ^ j_ ^wiu^ -^uiiva \~L\J} i_w 

compound (50) . 
15 [Figure 11] 

Fig . 11 shows chemical formulae of compound (51 ) to 
compound (55) . 

[Figure 12] 

Fig. 12 shows chemical formulae of compound (56) to 
2 0 compound (60) . 

[Figure 13] 

Fig. 13 shows chemical formulae of compound (61) to 
compound ( 65 ) . 

[Figure 14] 

25 Fig. 14 shows chemical formulae of compound (66) to 

compound (70). 

[ F igure 1 5 ] 

Fig . 15 she ws chemical f o rmu 1 ae of compound (71) to 
compound (75). 
30 [Figure 16] 

Fig. lb shows chemical formulae of compound (76) to 
compound (80) . 
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Fi 3- 18 shows chemical formulae of compound (86) to 
compound (90). 

[Figure 19] 

Fig. 19 shows chemical formulae of compound (91) to 
5 compound (94) . 

[Figure 20] 

Fig. 20 shows chemical formulae of compound (95) to compound 
(97) . 
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[ Document Name ] Abstract 
[Abstract] 

[Problems to Be Solved] 

An objective of the present invention is to provide novel 
benzimidazol e (derivatives or salts thereof. 
[Means to Solve the Problems] 

The present inventors synthesize novel benzirnidazole 
derivatives of the following formula (I) or salts thereof: 




wherein Ri represents a lower alkyl group or a lower alkyloxy- 
lower alkyl group; R 2 represents a hydrogen atom, a halogen atom, 
an alkyl group having 1 to 8 carbon atoms, an aryl group, and 
such; R 3 represents a lower alkyl group, a lower alkenyl group, 
an aryl group, a lower alkylaryl group, an aryl-lower alkenyl 
group, a halothienyl group, a lower alkylamino group, or an 
aryl-lower alkylamino group; A represents a benzene ring, a 
naphthalene ring, or a pyridine ring; and X represents a halogen 
atom. The derivatives or their salts have blood sugar level- 
depressing activity or PDE5- inh ibi ting activity, and are useful 
as pharmaceutical preparations . 
I So 1 ec ted D rawing] None 



